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Description 



The present invention relates to new 1 -(2-pyridyl)pyrazoles, intermediates thereto, and processes to make the 
compounds. The invention further pertains to compositions of said compounds and methods, using said compounds, 
5 for the control of arthropod, nematode, helminth or protozoan pests. In particular, it pertains to the application of com- 
pounds or compositions thereof in agricultural methods of use, particularly as pesticides, for controlling arthropods, 
especially aphids or foliar or soil insects, without causing injury to crop plants. 

Various 1 -(substituted phenyl or pyridyl)-substituted pyrazole compounds are known to exhibit a number of different 
types of pesticidal activity, including activity as herbicides plant growth regulators, fungicides, bactericides, insecticides 
10 and nematicides. Included among these are the following: 

JP 63-31 3773 discloses as herbicides, bactericides, and fungicides 1 -(substituted-2-pyridyl)-5-(substituted amino) 
pyrazoles, which are unsubstituted in the 3-position of the pyrazole ring; 

JP 63-174905 discloses as fruit thinning plant growth regulators 1-(substituted-2-pyridyl)-5-(substituted amino) 
i& pyrazoles, which are unsubstituted or alkyl substituted in the 3-position of the pyrazole ring; 

US 4, 772,312 discloses as herbicides 1-(substituted-2-pyridyl)-5-(substituted amino)pyrazoles, which are unsub- 
stituted or alkyl substituted in the 3-position of the pyrazole ring; 

GB 2, 136,427 discloses as herbicides 1-(substituted-2-pyridyl)-5-(substituted amino)-4-cyanopyrazoles, which 
are unsubstituted at the 3-position of the pyrazole ring; 
20 Khan and Pinto, J. Heterocyclic Chem., ,18, 9-14 (1 981 ) is a chemistry paper which discloses 1 -(substituted-2-py- 

ridyl)pyrazoles, which are unsubstituted or substituted by methyl, phenyl or p-nitrophenyl in the 3-position of the 
pyrazole ring; no biological activity is described; 

EP 295, 11 7 and WO 87 03781 disclose for the control of arthropod, nematode, helminth and protozoan pests 1 - 
(substituted phenyl)pyrazoles; 

25 US 4,804,675 discloses as insecticides, acaricides, and nematicides 1-(substituted-2-pyridyl)-5-(substituted ami- 

no)pyrazoles, which are unsubstituted or alkyl or haloalkyl substituted in the 3-position of the pyrazole ring; 
JP 2142-785 discloses as herbicides 1-(substituted-2-pyridyl)-4-chloro-5-(substituted amino)pyrazoles, which are 
unsubstituted in the 3-position of the pyrazole ring; 

EP 284,030 discloses as herbicides 1-(substituted-2-pyridyi)-4-nitro-5-(substituted alkoxy)pyrazoles, which are 
30 unsubstituted in the 3-position of the pyrazole ring; 

US 4,770,692 discloses as herbicides and plant growth regulators 1-(substituted-2-pyridyl)-4-nrtro- (or cyano-) 
pyrazoles, which are unsubstituted or alkyl or haloalkyl substituted in the 3-position of the pyrazole ring along with 
a variety of substituents in the 5-position; 

EP 249,033 discloses as insecticides, acaricides, and nematicides 1-(substituted-2-pyridyl)pyrazoles which are 
3* substituted on the pyrazole ring by hydrogen, alkyl or haloalkyl in the 3-position, akylthio or oxidized states thereof 

in the 4-position, and alkoxy or alkylthio in the 5-position; and 

US 4,918,085 discloses as compounds for the control of arthropod, nematode, helminth and protozoan pests 1- 
(substituted phenyl)-5-alkoxy-3-cyano-5-sulfenylakylpyrazoles. 

40 It is thus apparent that the nature and position of substituent groups on a pyrazole ring provide widely different 

types of biological activity which type and level of activity is not readily apparent. 

The present invention pertains to novel 1-(substituted-2-pyridyl)pyrazole compounds which exhibit unexpected 
and excellent pesticidal properties, especially as insecticides (especially aphicides) or acaricides (miticides). 

The compounds, including their isomers, e.g. diastereo and optical isomers, have the following general formula (I), 



45 




SO 



R2 
*3 




(I) 



55 



R4 



wherein: 
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is halogen, nitro, or unsubstituted or halo-substituted alkylsulfenyl, alkylsulfinyl or alkylsulfo- 
nyl, wherein the alkyl moiety is a linear or branched chain, containing one to four carbon 
atoms, and the halo-substitution consists of one or more halogen atoms, which are the same 
or different, up to full substitution of the alkyl moiety; 

is hydrogen, halogen, cyano, alkylsulfenyl, alkylsulfinyl, alkylsulfonyl, alkoxy, amino, alkylami- 
no, dialkylamino, trialkylammonium salt, cyanoalkylamino, alkoxyalkylamino, alkoxycarbo- 
nylamino, alkylcarbonylamino, haloalkylcarbonylamino, alkylaminocarbonylamino, di- 
alkylaminocarbonylamino or alkoxyalkylideneimino, wherein the alkyl and alkoxy moieties are 
a linear or branched chain, containing one to four carbon atoms, and the halo-substitution 
consists of one or more halogen atoms, which are the same or different, up to full substitution 
of the alkyl moiety; 
is cyano or halogen; and 

are each individually hydrogen, halogen, alkyl, haloalkyl, alkoxy, haloalkoxy, cyano or nitro, 
wherein the alkyl and alkoxy moieties are a linear or branched chain, containing one to four 
carbon atoms, and the halo-substitution consists of one or more halogen atoms, which are 
the same or different, up to full substitution of the alkyl and alkoxy moieties; and with the 
proviso that at least one of R 2 to R s is other than hydrogen; 
or are acid addition salts thereof. 

According to a preferred feature of the invention, the pesticidal compounds are selected from amongst the com- 
pounds of formula (I), wherein X is S(0) n R.,, having a formula (II), 




is hydrogen, halogen, cyano, alkylsulfenyl, alkylsulfinyl, alkylsulfonyl, alkoxy, amino, alkylamino, di- 
alkylamino, trialkylammonium salt, cyanoalkylamino, alkoxyalkylamino, alkoxycarbonylamino, alkylcar- 
bonylamino, haloalkylcarbonylamino, alkylaminocarbonylamino, dialkylaminocarbonylamino or alkoxy- 
alkylideneimino, wherein the alkyl and alkoxy moieties are a linear or branched chain, containing one to 
four carbon atoms, and the halo-substitution consists of one or more halogen atoms, which are the same 
or different, up to full substitution of the alkyl moiety; 

is a linear or branched alkyl of one to four carbon atoms, which is substituted by one or more halogen 
atoms, which are the same or different, up to full substitution of the alkyl group; 
is 0, 1 or 2; and 

are each individually hydrogen, halogen, alkyl, haloalkyl, alkoxy, haloalkoxy, cyano or nitro, wherein the 
alkyl and alkoxy moieties are a linear or branched chain, containing one to four carbon atoms, and the 
halo-substitution consists of one or more halogen atoms, which are the same or different, up to full sub- 
stitution of the alkyl and alkoxy moieties; and with the proviso that one of Rg to R 4 is other than hydrogen. 

Still further preferred compounds of formula (II) are (Ha), wherein: 

Y is amino, alkylamino, alkylsulfenyl, alkylsulfinyl, alkylsulfonyl, alkoxyalkylamino, halkylcarbonylamino, 

aloalkylcarbonylamino or alkoxyalkylideneimino, wherein the alkyl and alkoxy moieties are a linear or 
branched chain, containing one to four carbon atoms, and the halo-substitution consists of one or more 
halogen atoms, which are the same or different, up to full substitution of the alkyl moiety; 

R-, and n are as defined in formula (II); 

R2 is hydrogen or halogen; 

is hydrogen, halogen, haloalkyl or haloalkoxy, wherein the alkyl and alkoxy moieties are a linear or 



Y 



Z 

R 2 . R3. R4. and R 5 
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branched chain, containing one to four carbon atoms, and the halo-substitution consists of one or more 
halogen atoms, which are the same or different, up to full substitution of the alkyl and alkoxy moieties; and 
with the proviso that one of R 2 and R 4 is other than hydrogen. Even more specifically, preferred compounds 
are (lib), wherein: 

5 Y is amino, alkylamino, alkoxymethylamino or alkoxyalkylideneimino, wherein the alkyl and alkoxy moieties 

contain or two carbon atoms; 

is trifluoromethyl, dichlorofluoromethyl or chlorodifluoromethyl; 
n is 0, 1 or 2; 

R 2 is bromine, chlorine or fluorine; and 

10 R 4 is bromine, chlorine, fluorine, trifluoromethyl or trifluoromethoxy. 

In one specific embodiment of the invention, in the formula (I) Y is amino; such compounds are referred to as 
compounds of formula (la). 

The following are some of the representative preferred compounds of formula (II), described subsequently in EX- 
'S AMPLES 1-27 in the categories identified below: 

Good-High aphicida! activity: 

Compounds of EXAMPLES 1, 2, 3, 5, 6, 8, 9, 10, 14, 18, 20, 21 and 26: 
Good-High aphicidal and broad spectrum insecticidal activity: 
20 Compounds of EXAMPLES 1, 2, 3, 5, 6, 8, 9, 10, 14 and 18; 

Good insecticidal activity on grain (rice) hopper pests: 

Compounds of EXAMPLES 1, 2, 5, 10 and 18; 
Good soil insecticidal activity: 

Compounds of EXAMPLES 6, 10, and 18; 
25 Good systemic insecticidal activity on foliar pests (especially insects or aphids) via root uptake: 

Compounds of EXAMPLES 2, 3, 9, 1 0, 1 4 and 21 . 

It is an object of the present invention to provide new compounds of the 1 -(2-pyridyl)pyrazole family together with 
processes for their preparation and intermediates thereto. 
30 a second object of the present invention is to provide, for example, agronomically or medicinally acceptable com- 

positions. 

A third object of the present invention is to provide highly active compounds for use against: arthropods, especially 
aphids or insects; plant nematodes; or helminth or protozoan pests. The compounds are thus advantageously used, 
for example, in agricultural or horticultural crops, forestry, veterinary medicine or livestock husbandry, or in public health. 
35 A forth object of the present invention is to provide compounds with broad spectrum activity as insecticides, miti- 

cides, aphicides or nematicides, by either soil or foliar application or seed treatment, including via systemic action. 

Still another object of the present invention is to provide compounds which are highly active, especially on sucking 
insect species (particularly grain pests or aphid species) via systemic action. 

These and other objects of the invention shall become readily apparent from the detailed description of the present 
40 invention. 

METHODS OR PROCESSES OF SYNTHESIS 

The compounds of general formula (I) can be prepared by the application or adaptation of known methods (i.e. 

45 methods heretofore used or described in the chemical literature): generally pyrazole ring formation followed wherein 
necessary by changing substituents. It is to be also understood that, in the description of the following process methods, 
the sequences for the introduction of the various groups on the pyrazole ring may be performed in a different order 
and that suitable protecting groups may be required as will be apparent to those skilled in the art. Also compounds of 
general formula (I) may be converted by known methods into other compounds of general formula (I). 

50 In the following description of process methods when symbols appearing in formulae are not specifically defined, 

it is to be understood that they are "as herein before defined" in accordance with the first definition of each symbol in 
this specification. The term "protection" shall include conversion to a suitable non-reactive group which may be recon- 
verted when desired, as well as the addition of groups which render the functionality non-reactive. Within the process 
definitions, unless otherwise stated, amino refers to the unsubstituted amino group. 

55 The invention embraces particular intermediate compounds, useful to make certain of the herein contemplated 

compounds. Such preferred intermediate compounds, prepared as described herein, are defined in the following meth- 
ods. In particular, intermediates that are more preferred have R 2 to R 5 as defined by formula (I) of the invention or as 
defined by formula (II), wherein R 3 and R 4 are each hydrogen or more specifically preferred R2 and R 4 definitions 
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therein. 

The 1 -(2-pyridy l)py razoles of the invention can be prepared by a variety of different methods. According to preferred 
synthetic methods, the compounds of the invention can be obtained from an intermediate 4, by initially cyclizing an 
alkyl 2-oxo-3-cyanopropionate 2, initially obtained by acid neutralization of its corresponding enolate salt _1, in which 

5 M is a metal cation, with an appropriately substituted 2-pyridylhydrazine 3, followed by further substitution or derivati- 
zation. The formation of a useful and novel intermediate, 1-(substituted-2-pyridyl)-3-alkoxycarbonyl-5-aminopyrazole 
4, wherein R is a lower alkyl, preferably methyl or ethyl and R 2 to R 5 are as defined in formula (I ) is as shown below. 

Starting materials J. and 3 are either commercially available or may be prepared according to well known literature 
procedures familiar to one skilled in the art. The aqueous solution of the enolate salt is first acidified with an inorganic 

10 acid such as sulfuric acid. The intermediate 2 is then extracted into an organic solvent and then added to a solution of 
the 2-pyridylhydrazine 3 in a lower (O,^) alkyl alcohol such as methanol or ethanol. After in situ formation of an inter- 
mediate hydrazone, a base such as sodium bicarbonate is added to catalyze the cyclization in situ to the 1 -(2-py ridyl) 
pyrazole 4. 

15 



20 



25 



30 




3_ 4 



35 

Compounds of formula (I) of the invention are then prepared by reaction of compounds of formula 4 according to 
the subsequently described Methods introducing the various substituents, particularly X, Y and Z. 

Particularly useful and novel intermediate 2-pyridylpyrazole compounds, discussed in the Methods herein for the 
preparation of compounds of the invention of formula (I), are specifically compounds of formula 4, 9oM0, corresponding 
4 o to compounds of an intermediate formula (III), compounds of formula 5, 6, V[ or 12 corresponding to compounds of 
an intermediate formula (IV) and compounds of a formula (V) defined as follows: 

a) 

45 



v Ij 



so 




(III) 



R4 



wherein: 
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% and R 5 



b) 



Z 
X 



R 2> R 3« R 4» and R 5 



is alkoxycarbonyl, aminocarbonyl or cyano; and 

are each individually hydrogen, halogen, alkyl, haloalkyl, alkoxy, haloalkoxy, cyano or 
nitro, wherein the alkyl and alkoxy moieties are a linear or branched chain, containing 
one to four carbon atoms, and the halo-substitution consists of one or more halogen at- 
oms, which are the same or different, up to full substitution of the alkyl and alkoxy moieties; 
and with the proviso that at least one of R 2 to R 5 is other than hydrogen; 



is C-,.4 alkoxycarbonyl or aminocarbonyl; 

is halogen, nitro, or unsubstituted or halo-substituted alkylsulfenyl, alkylsulfinyl or alkyl- 
sulfonyl wherein the alkyl moiety is a linear or branched chain, containing one to four 
carbon atoms, and the halo-substitution consists of one or more halogen atoms, which 
are the same or different, up to full substitution of the alkyl moiety; 
are each individually hydrogen, halogen, alkyl, haloalkyl alkoxy haloalkoxy, cyano or nitro 
wherein the alkyl and alkoxy moieties are a linear or branched chain, containing one to 
four carbon atoms, and the halo-substitution consists of one or more halogen atoms, 
which are the same or different, up to full substitution of the alkyl and alkoxy moieties; 
and with the proviso that at least one of R 2 to R 5 is other than hydrogen: and 




c) 




(V) 



R4 



wherein, Y, Z, R 2 , R 3 , R 4 and R 5 are as defined in formula (I). 



In particular, the more preferred 4-sulfenated 1-(substituted-2-pyridyl)pyrazoles (X = S(0) n R 1( wherein n and R 1 
are previously defined) compounds of formula (I) of this invention can be prepared by a variety of methods. Two pre- 
ferred methods are illustrated by reaction Paths A and B in SCHEME I. 
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SCHEME I (PATH A) 
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SCHEME I (PATH B) 
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NH2 



R2 ~jfV 

Ra-^i^-Rs 
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NH2 



15 
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30 



35 



40 
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Method I 



A compound of general formula (I), further of a formula (la) subsequently defined and more specifically of a formula 
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7 or 8, in which X is alkylsulfenyl, haloalkylsulfenyl, alkylsulfinyl, haloalkylsulfinyl, alkylsulfonyl or haloalkylsuffonyl, Y 
is amino, Z is cyano and R 2 , R 3 , and R 5 are as defined in genera! formula (I), is prepared from the intermediate 
compound of formula 4, in which X is hydrogen, Y is amino, Z is alkoxycarbonyl and Rg to R 5 are as defined, by 
procedures described in SCHEME I, Paths A and B as follows: 

5 

a) In SCHEME I, Path A, the 3-alkoxycarbonyl-5-aminopyrazole intermediate 4 is reacted with an alkyl or haloalkyl- 
sulfenyl halide, R^Halo, in which R 1 is alkyl or haloalkyl as previously defined and Halo is preferably chlorine, to 
give an intermediate compound of formula 5, in which Y is SR 1 . The reaction is conveniently conducted in an inert 
aprotic organic solvent such as a chlorinated hydrocarbon, a hydrocarbon, an ether, etc., preferably in dichlo- 

io romethane, optionally with an acid acceptor such as pyridine, a tertiary amine or an alkali metal carbonate. The 

reaction is carried out between about -25°C and about 100°C depending on the boiling point of the sulfenyl halide 
reagent and the solvent. Alternatively, the sulfenylation is conducted in an organic acid such as glacial acetic acid, 
between about 5°C and about 100°C. 

The intermediate carboxamide 6 is prepared from the intermediate ester 5 by reaction with ammonia in an 
*5 inert organic solvent, in the presence of a Lewis acid catalyst such as trimethylaluminum, at a temperature between 

about -78°C and about 50°C. Alternatively, the intermediate ester 5 is hydrolyzed to the corresponding acid and 
then converted to the acid chloride by well known chemistry. This is then further reacted with ammonia to afford 
the intermediate carboxamide 6. 

The intermediate carboxamide 6 is then dehydrated to the nitrile 7 using standard dehydrating agents, such 
20 as phosphorous oxychloride or phosphorous pentoxide, optionally in an inert organic solvent, and usually at reflux 

temperature of the solvent which is typically between about 30°C and about 180°C. 

The oxidation of the sulfide 7 to obtain 8, the sulfoxide, n = 1, or the sulfone, n = 2, is carried out using, for 
example, an appropriate quantity of peracetic acid, trifluoroperacetic acid m-chloroperbenzoic acid, hydrogen per- 
oxide, a combination of peracetic acid and hydrogen peroxide, or potassium peroxymonosulfate which is commer- 
25 cially available as Oxone®. The reaction is usually conducted in an inert organic solvent typically between about 

-30°C and about 180°C. 

b) In an alternative path, SCHEME I, Path B, the intermediate ester 4 is first converted to the intermediate carbox- 
amide 9 by reaction of the intermediate ester 4 with a base such as ammonium hydroxide in an alkyl alcohol at 
ambient temperature. The resulting intermediate carboxamide 9 is then dehydrated to the intermediate nitrile K) 

30 in a similar manner as described for 6 to 7 in Path A. Optionally, the dehydration of 9 to J_0 is conducted using an 

anhydride such as trifluoroacetic anhydride and an organic base such as pyridine in an inert organic solvent such 
as dioxane or tetrahydrofuran at a temperature between about -30°C and about 100°C. 

The sulfenylation of the nitrile JO to 7 is conducted in a manner similar to that described for compound 4 to 5 in 
35 Path A. 

The sulfenyl compound 7 is then oxidized to 8 as described above. 
Method II 

40 A compound of general formula (I), further of a formula (la) subsequently defined and more specifically of a formula 

t3, in which X is halogen or nitro, Y is amino (or protected amino), Z is cyano, R is a C,^ lower alkyl, and R 2 , R 3 , R 4 
and R 5 are as defined in formula (I), is prepared by direct halogenation or nitration of an intermediate compound of 
formula 4 as defined above, followed by amidation and dehydration according to the following procedures: 

45 



so 
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a) An intermediate compound of formula 11, in which X is halogen, is first obtained by reacting the intermediate 
compound of formula 4, in which X is hydrogen, with a halogenating agent such as sulfuryl chloride, thionyl chloride, 
an N-halosuccinimide, chlorine or bromine and optionally with an acid acceptor or a catalyst such as a Lewis acid. 
The reaction is conducted in an inert aprotic organic solvent such as a chlorinated hydrocarbon, an ether or ace- 
tonitrile. The reaction is carried out between about -50°C and about 150°C, preferably between about - 10°C and 
about 110°C, depending on the reactivity of the pyrazole and the reactivity of the halogenating agent used; 

b) An intermediate compound of formula V[, in which X is nitro, is first obtained by reacting the intermediate com- 
pound of formula 4, in which X is hydrogen, with a nitrating agent, such as a mixture of concentrated nitric acid 
and sulfuric acid in acetic acid or acetic anhydride, dinitrogen pentoxide in a halogenated alkane, an ester of nitric 
acid such as ethyl nitrate, a mixed anhydride such as acetyl nitrate or nitryl halide, optionally with a Friedel-Crafts 
catalyst such as ferric chloride or methyl nitrate, or a nitronium salt such as nitronium tetrafluoroborate. The reaction 
is conducted in a suitable solvent, such as acetic acid, acetic anhydride, tetramethylene sulfone, tetrahydrofuran 
or water under neutral, basic or acidic conditions at a reaction temperature from about -50°C to about 155°C. A 
preferred procedure is to conduct the nitration using nitryl chloride in the presence of titanium tetrachloride in 
tetramethylene sulfone at a reaction temperature between about 10°C and about 25°C; 

c) An intermediate compound of formula 11, in which X is halogen or nitro, is converted to an intermediate compound 
of formula 12 by amidation of the alkoxycarbonyl group to a carboxamide group according to procedures described 
in conversion of 5 to 6 in Method la; and 

d) A compound of formula J3 , . i.e. of formula (la), in which X is halogen or nitro is then prepared by dehydration 
of the intermediate compound of formula 12 according to the procedures described for conversion of 6 to 7 in 
Method la. 

Method HI 

A compound of general formula (I), further of a formula (la) subsequently defined and more specifically of a formula 
!6 or_16a, in which Z is halogen, Y is amino (or protected amino), R is C,^ lower alkyl, and X, R 2 , R 3 , R 4 and R 5 are 
as defined in general formula (I), is prepared from an intermediate compound of formula 5 from Method la, in which Z 
is alkoxycarbonyl, X is alkylsulfenyl or haloalkylsulphenyl, and Y is amino or from an intermediate compound of formula 
H from Method Ha, in which X is halogen or nitro, Z is alkoxycarbonyl, and Y is amino, according to the following 
procedures: 
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a) The intermediate compound of formula 5 or jH, in which Z is alkoxycarbonyl (i.e., an ester), is hydrolyzed under 
acid or base catalysis, according to well known literature procedures, to give an intermediate compound of formula 
J4, in which Z is carboxy; and 

b) The intermediate compound of formula 14, in which Y is amino (or optionally protected amino), is first converted 
to an intermediate dry silver salt compound of a formula 15, which is then reacted to give the compound of formula 
J6, i.e., of formula (la), in which X is halogen, according to the Hunsdiecker reaction. The reaction is conducted 
with a halogen, especially bromine, in an inert organic solvent such as carbon tetrachloride, generally at reflux 
temperature of the solvent, the reaction temperature being between about 50°C and about 200°C; or 

c) Optionally the compound of formulate, in which X is alkylsulfenyl or haloalkylsulfenyl, (sulfide, n = o) is oxidized 
to the corresponding sulfinyl (sulfoxide, n = 1) or sulfonyl (sulfone, n = 2) analog of formula _16a by the oxidation 
methods described for conversion of 7 to 8 in Method la. 



Method IV 

A compound of general formula (I), further of a formula V7 or (lb), in which an amino derivative Y is alkylamino, 
dialkylamino, trialkylammonium salt, cyanoalkylamino, alkoxyalkylamino, alkoxycarbonylamino, alkylcarbonylamino, 
haloalkylcarbonylamino, alkylaminocarbonylamino, dialkylaminocarbonylamino or alkyloxyalkylideneimino, and X, Z, 
F*2> R3, R4 and R 5 , are as defined in general formula (I), is prepared by appropriate derivatization of a compound of a 
formula (la) corresponding to compounds of a formula 7, 8, J3, JI6 or^16a, in which Y is amino, and in which the other 
substituents are as defined. 

In general, derivatization of the compound of formula (la), in which Y is amino, is accomplished by alkylating, for 
example with an appropriate substituted alkylhalide (e.g., in which the halide is CI, Br or I) or an appropriate substituted 
acylhalide (e.g., acylchloride), in an inert organic solvent, optionally in the presence of a base as an acid acceptor or 
in the presence of a catalyst. The reactions are conducted according to standard literature procedures usually at a 
temperature between about 0°C and about 100°C, depending upon the nature of the solvent and the alkylating or 
acylating agent used. Typical procedures are as follows: 



55 
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a) The compound of formula V7 or (lb), wherein the amino derivative Y is alkyiamino, dialkylamino, trialkylammo- 
nium salt, cyanoalkylamino or aikoxyalkylamino, is conveniently prepared by monoalkylation, dialkylation and tri- 
alkylation using an appropriate unsubstituted or substituted alkylating agent such as an alkyl iodide or dialkyl 
sulfate, in an inert solvent such as acetonitrile, tetrahydrofuran or dimethoxyethane, at a reaction temperature 
between about 0°C and about 160°C, optionally in the presence of a base such as potassium carbonate or tri- 
ethylamine. Alternatively, for methylation, an Eschweiler-Clark Reaction is utilized to achieve the desired N-meth- 
ylation. This reductive methylation can be conveniently conducted by reacting an amine of formula (la), i.e. of 
formula 7, 8, 13, _16 or_16a with formaldehyde and formic acid. The procedure is similar to that reported by Clark 
et. al. J. Am. Chem. Soc. ; 55. 4571 , 1 933; 

b) The compound of formula Y7 or (lb), in which the amino derivative Y is alkylcarbonylamino or haloalkylcarbo- 
nylamino, is conveniently prepared from a compound of formula (la), i.e. of formula 7, 8, 13, J_6 or 16a, in which 
Y is amino, by a reaction with an appropriate alkyl- or haloalkylcarbonyl halide, such as acetyl chloride or chloro- 
acetyl chloride, in a suitable organic solvent, such as dichloromethane, ethyl ether or tetrahydrofuran, optionally 
in the presence of an acid acceptor such as pyridine or triethylamine, at a reaction temperature between about 
-10°C and about 100°C, preferably between about -10 D C and about 50°C; 

c) The compound of formula t7 or (lb), in which the amino derivative Y is alkoxycarbonylamino, alkylaminocarb- 
onylamino or dialkylaminocarbonylamino, is conveniently prepared by a two step sequence involving a first step 
of converting a compound of formula (la), i.e. of formula 7, 8, _13, 16 or 16a, in which Y is amino, into its corre- 
sponding chlorocarbonylamino or isocyanate intermediate by a treatment with phosgene. The reaction is carried 
out in an inert organic solvent such as toluene, dichloromethane or tetrahydrofuran at a reaction temperature 
between about -15°C and about 100°C, preferably between about -15°C and about 50°C. In a second step, the 
chlorocarbonylamino or isocyanate intermediate compound is reacted with an appropriate alkyl alcohol, alkylamine 
or dialkylamine. The reaction is carried out in an inert organic solvent such as a halogenated alkane, toluene, ether 
or tetrahydrofuran at a reaction temperature between about -20°C and about 100°C, preferably between about 
0°C and about 50 o C, optionally in the presence of a base such as an amine; or 

d) A compound of formula J7 or (lb), in which the amino derivative Y is alkoxyalkylideneimino, is prepared by 
reacting a compound of formula (la), i.e. of formula 7, 8, 13, J_S or Jl6a, in which Y is amino, with an appropriate 
alkyl orthoformate. The catalyst used is generally an inorganic acid such as hydrochloric acid or an organic acid 
such as p-toluenesulfonic acid. The reaction is carried out at a temperature between about -20°C and about 1 80°C, 
preferably between about 0°C and about 1 20°C, in the presence of an inert organic solvent such as a hydrocarbon, 
a chlorinated hydrocarbon, an aromatic, an ether, an alcohol or the like; or the alkyl orthoformate itself may be 
used as the solvent. 



A compound of formula (I), further of a formula (Ic) and more specifically of a formula.18, in which Y^ is hydrogen, 
halogen, cyano, alkylsulf enyl, alkylsulfinyl or alkylsulfonyl, and X, Z, Rg, R 3 , R 4 and R 5 are as defined in general formula 
(I), is prepared by deamination or substitutive deamination of the compound of formula (la), i.e. of formula 7, 8, 13, J_S 
or 16a , in which the substituents are as defined. The procedures are as follows: 



Method V 



50 



55 
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*4 R4 



7, 8, 13. 16 or 16a 18 or (Ic) 

tc. (Ia) 

a) The desaminopyrazole compound of formula 1Q, in which Y sub is hydrogen, is prepared by reacting the ami- 
nopyrazole compound of formula (la), i.e. of formula 7, 8, t3, or 16a, in which Y is amino, with an organic 
alkylnitrite, such as t-butyl nitrite, or optionally with nitrous acid, in an inert organic solvent such as tetrahydrof uran 
between about -20°C and about 180°C, preferably between about 10°C and about 100°C; or 

b) The compound of formula J8, in which Y sub is halogen, cyano or alkylsulf enyl, is prepared initially by deaminating 
the compound of formula (la), i.e. of formula 7, 8, J3, _16 or ,16a, as described in Method Va above and then it is 
immediately reacted by quenching with an agent such as bromoform, cupric chloride, cupric cyanide or dimethyl 
disulfide. The reaction is usually conducted in an inert organic solvent such as anhydrous acetonitrile, typically at 
a temperature between about -20°C and about 1 80°C, preferably between about 1 0°C and about 1 00°C. A further 
compound wherein Y^ is alkylsulfinyl or alkylsulfonyl (that is an alkylsulfoxide, in which n = 1 , or an alkylsulfone, 
in which n = 2, respectively) is then prepared by an oxidation reaction conducted in a similar manner described 
for the conversion of 7 to 8 as described in Method la. 

Method VI 

A compound of formula (I), further of a formula J_8 or (Ic), in which Y^ is alkoxy and X, Z, R 2 , R 3 , R 4 and R 5 are 
as defined in general formula (I), is prepared from the compound of formula J_8, in which Y sub is halogen, prepared in 
Method Vb. The procedures are as described below: 



JLfior(Ic) 
(Ysub - Halo) 




Ifiordc) 
(Ysub = alkoxy) 



R4 
19 



a) The intermediate hydroxy compound of formula 19 is prepared by converting the compound of formula .18, in 
which Yc^ is halogen, into the corresponding Grignard reagent or the corresponding lithium derivative following 
commonly known procedures, then followed by treatment with oxodiperoxymolybdenum(pyridine)(hexamethyl- 
phosphoric triamide) (MoOPH) by a procedure similar to that described by N. J. Lewis et. al. in J. Org. Chem., 42, 
1479, (1977). Alternatively, the Grignard reagent or the lithium derivative described above is reacted with atrialkyl 
borate followed by oxidation with hydrogen peroxide or another oxidizing agent to produce the hydroxy analog by 
a procedure similar to that reported by M. F. Hawthorne, J. Org. Chem., 22, 1001, (1957), or R. W. Hoffmann and 
K. Ditrich, Synthesis, (1983), 107; and 

b) The compound formula .18 or (Ic), in which Y is alkoxy, is prepared from the intermediate hydroxy compound of 
formula J9, by various standard alkylating methods, such as with an alkylhalide or dialkylsuifate in an inert solvent 
at a temperature between about -20°C and about 200°C. 
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Method VII 

A compound of formula (I), further of a formula (Id) subsequently defined and more specifically of a formula 24, or 
24a or 26 or 26a, wherein X, which is S(0) n R 1 in which n and R 1 are as defined, is alkylsulfenyl, haloalkylsulfenyl, 
alkylsulfinyl, haloalkylsufinyl, alkylsulfonyl or haloalkylsulfonyl and Y, Z, R 2 , R 3 , R 4 and R 5 have the meanings of the 
definition of general formula (I), is alternatively prepared by the following procedures starting from an intermediate 
compound of formula (V), in which Y, Z, R 2 , R 3 , R 4 and R 5 are as defined in general formula (I), to give an intermediate 
21 , wherein X ischlorosulfonyl, or an intermediate 25, wherein X is thiocyano. Either of these intermediates is converted 
to a corresponding disulfide intermediate 22, which is then converted to a sulfenyl compound, 24 or 26, in which X is 
SR 1 and in which R-j is as defined, which in turn may be oxidized to the corresponding sulfoxide or sulfone compound 
24a or 26a, X is SfO^R^ in which n is 1 or 2. The procedures are as follows: 

a) An intermediate of a formula 21, in which X is chlorosulfonyl, and Y, Z, R 2 , R 3 , R 4 and R 5 have the meanings 
defined in the definition of formula (I), is prepared from an intermediate compound of formula (V), prepared from 
a compound of formula 4 by a combination of procedures to introduce Y and Z substituents according to Methods 
lb, III a-b, IV a-d, V a-b, and VI a-b, in which Y, Z, R 2> R 3 , R 4 and R 5 are defined herein above, by treatment with 
chlorosulfonic or dichlorosulfonic acid. The reaction is carried out in the presence of an organic solvent such as 
methylene chloride, chloroform, carbon tetrachloride or dimethylformamide or using chlorosulfonic acid as solvent 
at a reaction temperature between about -1 0°C and about 1 60°C. A representative procedure for chlorosulfonation 
of an aromatic compound is reported in J. March, "Advanced Organic Chemistry", McGraw-Hill publ. (1 968), p. 402; 




b) An intermediate disulfide compound of the formula 22, in which X is a disulfide moiety and the definitions of Y, 
Z, R 2 , R 3 , R 4 and R 5 are those given for the definition of formula (I), is prepared from the compound of the formula 
21 by treatment with a reducing agent, such as triphenylphosphine, in the presence of an organic solvent, such 
as tetrahydrofuran, dichloromethane or toluene at a reaction temperature between about -10°C and about 120°C. 
A representative example of a procedure for the reduction to p-tolyldisulfide is reported in J. Org. Chem. 45, 4792, 
(1980). Alternatively, disulfenylation is effected using a metal carbonyl such as hexacarbonylmolybdenum in an- 
hydrous tetramethylurea. The procedure of this reaction is reported by H. Alper, Angew. Chem. Internat. Edit , 8, 
677, (1 969). The reaction of the present invention is as follows: 
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c) A compound of the formula (I), namely of formula 24, wherein the definition of Y, Z, R 2 , R 3> R4 and R 5 are those 
given for the definition of formula (I), and X is haloalkylsulfenyl, preferably perhaloalkylsulfenyl, ReS, in which R 6 
is CFR 7 R 8 and R 7 and R 8 are F, CI, Br or a perfluoroalkyl group, is prepared by the reaction of a compound of 
the formula 22 and a perhaloalkane compound of a formula 23, Halo-CFR 7 R 8 , wherein Halo is CI, Br or I, R 7 is F, 
CI or Br, and R 8 is F, CI, Br or a perfluoroalkyl group, with a reducing agent which can promote the formation of 
the free radical Rg, CFR 7 R 8 (from 23, Halo-CFR 7 R 8 ). The reducing agent is preferably chosen from a metal con- 
sisting of zinc, aluminum, cadmium, manganese or a compound with an oxide of sulfur, e.g., a dithionite or a 
hydroxymethylsulfinate. The alkaline dithionite, alkaline earth or the metal dithionite corresponds to a formula 
(S 2 0 4 ), in which m can be 1 or 2 depending upon the valence of the metal M. When a dithionite or a hydroxymeth- 
ylsulfinate is used, a base is needed. The base, for example, is an alkali metal hydroxide, alkaline earth metal 
hydroxide, ammonia, alkylamine, triethylbenzylammonium or the salt of a weak acid such as disodium phosphate, 
sodium metabisulfite, sodium hydrogen sulfite or sodium borate. The solvents used for the reaction are those which 
can solubilize the dithionite or the hydroxymethylsulfinate, and the compounds 22 and 23. Useful solvents are 
acetonitrile, dimethylformamide, formamide, dimethylacetamide hexamethylphos-phoramide, N-methylpyrro- 
lidone, dimethylsulfoxide or sulfolane. The reaction temperature is between about 10°C and about 100°C. Typical 
procedures are similar to those reported by A. Maggiolo, J. Am. Chem. Soc. , (1951), 5815 and by RW. Feit, Acta. 
Chem. Scan. , 16, 297 (1962). The reaction of the present invention is represented by the following equation: 



22 



Halo CFR7R8 



23 



Z — p jp S-perhaloalkyl 

R2 -f^N 
R3 -^y^-R5 

M 



d) The intermediate compound, namely of formula 25, in which X is cyanothio and Y, Z, R 2 , R 3 , R 4 and R 5 have 
the meanings given in the definition of formula (I), is prepared from a compound of formula (V), by treatment with 
bromine and an alkali metal thiocyanate such as potassium thiocyanate in a suitable solvent such as methanol at 
a temperature from about -78°C to about room temperature. The solvent should be inert to and capable of sol- 
volyzing the reactants; 




e) Alternatively, the compound of formula 24, wherein X is haloalkylsulfenyl, preferably perhaloalkylsulfenyl, is 
prepared by a sequence of oxidation of the compound of formula 25 to form the intermediate disulfide compound 
of formula 22, which is then converted into its corresponding haloalkylsulfenyl compound of formula 24. The oxi- 
dation is achieved using an oxidizing agent such as hydrogen peroxide in the presence of an alkali metal hydroxide, 
such as sodium hydroxide, or an amine such as ammonia in a suitable solvent, such as an alcohol, water, tetrahy- 
drofuran, a halogenated alkane or mixed solvent thereof, at a reaction temperature between about -70°C and 
about 55°C. Typical procedures are reported by A. Maggiolo, J. Am. Chem. Soc , (1951), 5815 and by R W. Feit, 
Acta. Chem. Scan. . 16, 297, (1962). The haloalkylsulfenyl compound of formula 24 is prepared by reacting the 
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disulfide intermediate compound of formula 22 with an appropriate perhaloalkane, optionally in the presence of a 
reducing agent such as a metal consisting of zinc, aluminum, cadmium or manganese; 



10 



15 



25 



R3 -^l^-KS 
R4 
22 



24 ► X= S(0) n pcrhaloalkyl 

(n=lor2) 

24a 



J 2 



20 



25 



f) A further compound of formula (I), i.e., a compound of formula 26, wherein X is alkylsulfenyl or haloalkylsulfenyl 
and Y, Z, R 2 , R 3 , R 4 and R 5 are as defined by formula (I), is prepared by treating the compound of formula 25 with 
an appropriate alkyl halide, R-, Halo, in which R 1 is alkyl or haloalkyl as previously defined, preferably an alkyl 
iodide or an alkyl bromide, in a suitable solvent such as an alcohol, preferably the corresponding alkyl alcohol, in 
the presence of a base catalyst such as an alkali metal hydroxide or alkali metal carbonate, at a reaction temper- 
ature between about -20°C and about 75 D C; or 



30 



25 



35 




X = S{0)nRi 
(n=lar2) 

26a 



g) A compound of formula (I), having a formula 24a or 26a, wherein X is alkylsulfinyl, haloalkylsulfinyl, alkylsulfonyl 
or haloalkylsulfonyl (X = S(0) n R 1 in which n is 1 or 2) and Y, Z, R 2 , R 3 , R 4 and R 5 are as defined in formula (I), is 
prepared from a compound of formulae 24 or 26 by the oxidation procedures described, for example in Method la. 

Method Generalizations 

The above methods or processes of synthesis are not to be construed as limiting and therefore, compounds of 
the present invention, as well as intermediates and starting materials (particularly the pyridines), can be prepared by 
application or adaptation of synthesis methods, which are apparent to one skilled in the art, and are commonly known, 
used or described in the chemical literature. In this regard, it is understood that, for example, the sequence of the 
synthetic chemical steps may be performed in a different order as appropriate, suitable protecting groups may be 
employed, and substituent groups may be incorporated when convenient. 

In an overall/global manner the foregoing Methods of synthesis may be represented by the following processes 
of the invention which are described as follows: 

P v A process of preparation of a compound of formula (I), having a formula (la), 
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70 



15 




NH2 



(la) 



wherein R 2 , R 3 , R 4 and R 5 are as defined for formula (I), X is alkylsulfenyl, haloalkylsulfenyl, alkylsulfinyl, haloalkyl- 
sulfinyl, alkylsulfonyl, haloalkylsulfonyl, halogen or nitro and Z is cyano or halogen, wherein an intermediate ester 
compound of formula 4, 



20 



25 



R02C 




NH2 



in which R is C,_4 lower alkyl and amino is optionally protected as required: 



a) is first reacted with a sulfenyl halide, R-jSHalo in which R-, is alkyl or haloalkyl, in an organic reaction medium, 
optionally in the presence of an acid acceptor such as a tertiary amine to obtain an intermediate sulfenylated 
compound of formula 5, wherein X is alkylsulfenyl or haloalkylsulfenyl, which intermediate compound of formula 
5 is then amidated with ammonia in an inert organic solvent, in the presence of a catalyst, at a temperature between 
about -78°C and about 50°C or optionally the intermediate ester 5 is hydrolyzed to the corresponding acid, con- 
verted to the acid chloride and then finally is reacted with ammonia to give an intermediate carboxamide compound 
of formula 6, which then is converted by a dehydrating agent, optionally in an organic solvent, at a temperature 
between about 30°C and about 180°C to a compound of formula (la), namely a compound of formula 7, wherein 
Z is cyano and X is alkylsulfenyl or haloalkylsulfenyl, which compound 7 is then optionally oxidized by known 
methods such as by a peroxide, to obtain another compound of formula (la), namely a compound of formula 8, 
wherein X is SP)^ in which n is 1 or 2 and R 1 is as defined above, that is to say X is alkylsulfinyl, haloalkylsulfinyl, 
alkylsulfonyl or haloalkylsulfonyl; 

b) is reacted, in a similar manner as described in process above, first according to the amidation procedure 
to give an intermediate carboxamide compound of formula 9, which then is converted according to the dehydration 
procedure to give an intermediate nitrile compound of formula ,10, and then is reacted with RjSHalo according to 
the sulfenylation procedure to give a compound of formula (la), namely a compound of formula 7, which is then 
optionally oxidized to give a compound of formula (la), namely a compound of formula 8; 

c) is first halogenated or nitrated according to known procedures to give an intermediate ester compound of formula 
11 , wherein X is halogen or nitro, which is then reacted, in a similar manner as described in process P-ja above, 
first according to the amidation procedure to give an intermediate carboxamide compound of formula _12, which is 
then converted according to the dehydration procedure to give a compound of formula (la), namely a compound 
of formula 13, wherein Z is cyano and X is halogen or nitro; or 

d ) is first converted to the intermediate sulfenylated ester compound of formulas, according to process P^a above, 
or to the halogenated or nitrated intermediate ester compound of formula 11, according to process P-,c above, 
which compound of formula 5 or .11 is then hydrolyzed by known procedures to an intermediate compound of 
formula J4, wherein Z is carboxy, which is then converted to an intermediate dry silver salt compound of formula 
15, which is then reacted with a halogen, according to a Hunsdiecker procedure, to give a compound of formula 
(la) , namely a compound of formula 16, wherein Z is halogen, X is alkylsulfenyl, haloalkylsulfenyl, halogen or nitro, 
and Y is amino, and optionally the compound of formula J6, wherein X is alkylsulfenyl or haloalkylsulfenyl is oxi- 
dized, according to the procedure described in process P-,a above, to give a compound of formula (la), namely a 
compound of formula ^6a, wherein Z is halogen, X is alkylsulfinyl, haloalkylsulfinyl, alkylsulfonyl or haloalkylsulfo- 
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nyl, and Y is amino. 



P 2 . A process of preparation of a compound of formula (I) having a formula (lb), 



5 




(Amino 
Derivative) 



10 




(lb) 



R4 



15 



wherein X, Z, R 2 , R 3 , R 4 and R 5 are as defined for general formula (I) and an amino derivative Y is alkylamino, di- 
alkylamino, trialkylammonium salt, cyanoalkylamino, alkoxyalkylamino, alkylcarbonylamino, haloalkylcarbonylamino, 
alkoxycarbonylamino, alkylaminocarbonylamino, dialkylaminocarbonylaminooralkoxyalkylideneimino, wherein a com- 
pound of formula (la), 



30 

in which X, Z, R 2 , R 3 , R 4 and R 5 are as defined above, prepared via procedures described in processes - P.,d: 

a) is reacted with an unsubstituted (or cyano or alkoxy substituted) alkylating agent, such as an alkyl iodide or 
dialkyl sulfate in an inert solvent at a temperature between about 0°C and 160°C, optionally in the presence of a 
35 base or optionally by known Eschweiler-Clark reductive methylation using formaldehyde and formic acid to give 

a compound of formula (lb), in which the amino derivative Y is alkylamino, dialkylamino, trialkylammonium salt, 
cyanoalkylamino or alkoxyalkylamino; 



b) is reacted with an alkylcarbonyl halide or haloalkylcarbonyl halide, in an organic solvent at a temperature between 
about -10°C and 100°C, optionally in the presence of an acid acceptor, to give a compound of formula (lb), in 
which the amino derivative Y is alkylcarbonylamino or haloalkylcarbonylamino; 

c) is first reacted with phosgene to give an intermediate chlorocarbonylamino or isocyanato compound, which then 
is reacted with an alkyl alcohol, alkylamine or dialkylamine in an organic solvent at a temperature between about 
-20°C and about 100°C, optionally in the presence of a base, to give a compound of formula (lb), in which the 
amino derivative Y is alkoxycarbonylamino, alkylaminocarbonylamino or dialkylaminocarbonylamino; or 

d) is reacted with an alkyl orthoformate in the presence of a catalyst at a temperature between about -20°C and 
about 180°C, optionally in an organic solvent, to give a compound of formula (lb), in which the amino derivative Y 
is alkoxyalkylideneimino, particularly alkoxymethylideneimino. 

P 3 . A process of preparation of a compound of formula (I), having a formula (Ic), 



20 



25 




R4 



50 



55 
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5 




R4 

10 

wherein X, Z, R 2 , R 3 , R 4 and R 5 are as defined for general formula (I) and Y sub is hydrogen, halogen, cyano, alkyl- 
sulfenyl, alkylsulfinyl, alkylsulfonyl or alkoxy, wherein a compound of formula (la), 



75 



20 




(la) 



*4 

in which X, Z, R 2 , R 3 , R 4 and R 5 are as defined above, prepared via procedures described in processes P-ja - P^: 

a) is deaminated by known procedures, such as with an alkylnitrite, or optionally with nitrous acid, in an inert organic 
solvent at a temperature between about -20°C and about 1 80°C, to convert the compound of formula (la), in which 
Y is amino, into its corresponding diazonium salt, followed by quenching the diazonium salt, at a temperature 
between about -20°C and about 180°C, with a quenching agent, according to known procedures, to obtain a 
compound of formula (Ic), in which Y sub is hydrogen, halogen, cyano or alkylsulfenyl, and then the compound, in 
which Y sub is alkylsulfenyl is optionally oxidized, according to the procedure of process P^a, to a compound of 
formula (Ic), in which Y sub is alkylsulfinyl or alkylsulfonyl; or 

b) is first reacted by substitutive deamination, as described above in process P 3 a, to give the compound of formula 
(Ic), in which Y sub is halogen, which compound is then converted to an organomagnesium or organolithium deriv- 
ative, then said organometallic derivative is reacted with oxodiperoxymolybdenum(pyridine)(hexamethylphosphor- 
ic triamide) or a trialkyl borate and an oxidizing agent such as hydrogen peroxide to obtain an intermediate hydroxy 
compound of formula J9, which is then finally reacted with an alkylating agent by known alkylating procedures, in 
an inert solvent at a temperature between about -20°C and about 200°C, to obtain a compound of formula (Ic) in 
which Y sub is alkoxy. 

P 4 . A process of preparation of a compound of formula (I), having a formula (Id), 



45 



50 




wherein Y, Z, n, R 1f R 2 , R 3 , R 4 and R 5 are as defined for general formula (I) and X, which is S(0) n R 1 , is alkylsulfenyl, 
haloalkylsulfenyl, alkylsulfinyl, haloalkylsulfinyl, alkylsulfonyl or haloalkylsulfonyl, wherein an intermediate compound 
of formula (V), 
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5 




prepared from an intermediate compound of formula 4 of process P 1 by a combination of procedures to introduce Y 
and Z substituents according to one or more of processes P 1 b, P^-d, and P 3 a-b, in which Y, Z, R 2 , R 3 , R 4 and R 5 
are as defined above and Y and Z are optionally protected as required: 



a) is first reacted with a mixture of bromine and a metal thiocyanate to give an intermediate compound of formula 
25, in which X is thiocyano, which then is treated with an alkylating agent, optionally in the presence of a base to 
directly give a compound of formula 26, i.e. of formula (Id), in which X is alkylsulfenyl or haloalkylsulfenyl, or 
optionally the intermediate compound 25, in which X is thiocyano, is first oxidized to a corresponding intermediate 
disulfide compound, 22, which is then reacted with a perhaloalkane, optionally in the presence of a reducing agent, 
to give a compound of formula 24; i.e. of formula (Id), in which X is haloalkylsulfenyl, particularly perhaloalkylsulfe- 
nyl, then finally the compound 24 or 26, in which X is alkylsulfenyl or haloalkylsulfenyl, is optionally oxidized by 
known methods similar to those of process P-,a to give a compound of formula 24a or 26a, i.e. of formula (Id), in 
which X is alkylsulfinyl, haloalkylsulfinyl, alkylsulfonyl or haloalkylsulfonyl; or 

b) is first reacted with chlorosulfonic or dichlorosulfonic acid to give an intermediate compound of formula 21^, in 
which X is chlorosulfonyl, then the chlorosulfonyl compound, 21 , is reacted with a reducing agent such as triphe- 
nylphosphine to give the same disulfide intermediate 22, described above in process P 4 a, then finally the disulfide 
22 is converted by the procedures described above in process P 4 a to give a compound of formula 24, i.e. of formula 
(Id), in which X is haloalkylsulfenyl, particularly perhaloalkylsulfenyl or optionally the sulfenyl compound 24 is ox- 
idized to give a compound of formula 24a, i.e. of formula (Id), in which X is haloalkylsulfinyl, particularly perh- 
aloalkylsulfinyl, or haloalkylsulfonyl, particularly perhaloalkylsulfonyl. 



Compounds of formula (I) produced thus may be converted to id addition salts by known methods. 
P 5 . A process of preparation of an ester compound of formula 4, 



35 



40 




R4 



45 wherein, R 2> R 3 , R 4 and R 5 are as defined in general formula (I) and R is lower alkyl, which comprises reacting a 
C-,^ alkyl 2-oxo-3-cyanopropionate compound of formula 2, obtained by acid neutralization of its enolate salt, with a 
2-pyridylhydrazine compound of formula 3, substituted by R 2 to R 5 as defined above, to give the compound of formula 4. 
P 6 . A process of preparation of a carboxamide compound of formula 9, 



so 

NH20C-J— , 

N. N >NH 2 




9 



R4 
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wherein, R 2 , R 3 , R 4 and R 5 are as defined in general formula (I), which comprises amidating with ammonia the ester 
compound of formula 4, obtained by the process P 5 . 

P 7 . A process of preparation of a nitrile compound of formula 10, 



10 




NH2 



10 



wherein, R 2> R 3 , R 4 and R 5 are as defined in general formula (I), which comprises dehydrating with a dehydrating agent 
the carboxamide compound of formula 9, obtained by the process P 6 . 

P 8 . A process of preparation of a compound of formula (I), wherein X, Y, Z, R 2 , R 3 , R 4 and R 5 are as defined in 
formula (I), which comprises reacting a compound of formula 4 according to the process of preparation of any of 
processes P 1 to P 4 for introduction of the X, Y and Z substituents. 

P 9 . A process of preparation of a compound of formula (I), wherein X, Y, Z, R 2 , R 3 , R 4 and R 5 are as defined in 
formula (I), which comprises reacting any one of intermediate compounds 4, 5, 6, 9, JO, T1, ,12, J14, J9, 21,, 22, 25 or 
(V) according to any of processes P-, to P 8 . 

REPRESENTATIVE COMPOUNDS OF THE INVENTION 

The compounds in TABLE 1 are illustrative of some of the preferred compounds within the purview of the above 
generic formula (I) or (lla) or (lib) and can be prepared by the herein described methods or processes of synthesis, by 
the appropriate selection of reactants, conditions and procedures, which are commonly known and apparent to one 
skilled in the art. 
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. The following EXAMPLES 1 to 27 and 28 to 33 further illustrate some of the more preferred compounds of formula 
(I) and (II) of the invention that were prepared. Details of typical methods of synthesis utilized in the preparation of 
intermediates and compounds of the invention are specifically provided below for compounds of EXAMPLES 1 to 7. 
The other compounds were prepared using similar methods of synthesis or modifications thereof of the detailed pro- 

5 cedures as applicable to a given compound. These compound examples are listed in TABLE 2, wherein R 2 is CI, R 3 
and R 5 are H, and R lf n, Y, and R 4 are as defined, and TABLE 2A, wherein R 2 is CI, R 4 is CF 3 , R 3 and R 5 are H, and 
Z, X and Y are as defined. Reported melting points for compounds represent the average value of an observed melting 
point range determined for a compound or furthermore represent the average value of a number of separate melting 
point determinations. Additionally, one or more spectroscopic analyses (IR, NMR, GC/MS, etc.) have been performed 

io on each compound for characterization and confirmation of the chemical structure. 

EXAMPLE 1 

Preparation of 1-[2-(-3-chloro-5-trifluoromethvl)pvridvn-3-cvano-4-chlorodifluoromethvlsulfenyl>5-aminopvrazoie. 
15 ' ~ " * 

Reaction Scheme 1 -PATH A 

a) Preparation of intermediate: 1-[2-(3-chloro-5-trifluoromethyl)pyridyl]-3-ethoxycarbonyl-5-aminopyrazole. 

In a large beaker was placed 250 ml of H a O, 250 g of ice and the sodium salt of ethyl-2-oxy-3-cyano-2-pro- 
20 penoate (26.8 g, 164.8 mmol). The pH of the suspension was adjusted to 2 with dilute aqueous H2SO4. Sodium 

chloride (40 g) was added and the solution was extracted with EtOAC. The organic layer was dried over MgS0 4 , 
filtered and concentrated. The crude acyl ester was immediately diluted with EtOH (175 ml) and added to a round- 
bottom flask containing 2-hydrazino-3-chloro-5-trifluoromethylpyridine (22.5 g, 106.3 mmol). The reaction was 
heated at reflux for two hours, then sodium bicarbonate (9.8 g, 116 mmol) was added and refluxing continued for 
25 two hours. At this time, the reaction mixture was cooled, diluted with 600 ml of ether, and filtered through a pad of 

Celite. The filtrates were washed with H 2 0, 10% aqueous HCI and H 2 0. The organics were dried over MgS0 4 , 
filtered, and concentrated. The resulting solid was recrystalized from EtOH and washed twice with pet ether to 
give the desired product as a dark tan solid (25.63 g, 72% yield), m.p. 157.5°C. 

1 H NMR (CDCI3) - 51.35 (t, 3H, J=7Hz), 4.38 (q, 2H, J=7Hz), 4.62 (br s, 2H), 6.12 (s, 1H), 8.19 (s, 1H), and 8.68 
30 (s,1H). 

b) Preparation of intermediate: 1-[2-(3-chloro-5-trifluoromethyl)pyridyl]-3-ethoxycarbonyl-4-chlorodifluoromethyl- 
sulfenyl)- 5-aminopyrazole. 

A round-bottom flask equipped with a condenser, under N 2 , was charged with the pyrazole (EXAMPLE 1a) 
(10.0 g, 29.9 mmol) in 30 ml of acetic acid. Then chlorodifluoromethylsulfenyl chloride (3.3 ml, 32. 9 mmol) was 
35 added all at once. The reaction was stirred overnight at room temperature. A TLC analysis showed no starting 

material was present. The reaction was diluted with CH 2 CI 2 (200 ml) and washed with H 2 0 (2 x 100 ml), aqueous 
sodium bicarbonate (2 x 50 ml), and saturated aqueous NaCI. The organic layer was dried (MgS0 4 ), filtered, and 
concentrated to give 13.08 g (97%) of the desired product, m.p. 142.5°. 

1 H NMR (CDCI3) - 51.39 (t, 3H, J=7Hz), 4.42 (q, 2H, J=7Hz), 5.4 (br s, 2H), 8.2 (s, 1H), and 8.72 (s, 1H). 
40 c) Preparation of 1-[2-(3-chloro-5-trifluoromethvl)pvridvn-3-cvano-4-chlorodifluoromethvlsulfenvl>5-aminopyra- 

zole. 

A fresh solution of dimethylaluminum amide was prepared as described in the literature (Tetrahedron Letters , 1979 , 
4907). The pyrazole (EXAMPLE 1b) (12.1 g, 26.8 mmol) was dissolved in 200 ml of CH 2 CI 2 in a round-bottom flask 

45 equipped with a condenser under a N 2 atmosphere. The dimethylaluminum amide (45 ml, 1 .2 M in CH 2 CI 2 ) was added 
and the reaction was stirred at room temperature for one half hour and heated at reflux overnight. The reaction was 
cooled and poured into a large beaker. Ice and H 2 0 (300 ml) were carefully added. Then 1 0% aqueous HCI was added 
until the aqueous layer was acidic. The layers were separated and the aqueous layer was extracted with CHCI3 (200 
ml) and EtOAC (100 ml). The combined organic layers were washed with H a O and saturated aqueous NaCI, dried over 

50 MgS0 4 , filtered, and concentrated to give 10.79 g of a tan solid. 

The tan solid was placed in a round-bottom flask with 60 ml of POCI 3 . The reaction was heated at reflux for five 
hours and stirred at room temperature overnight. The POCI 3 was then stripped off in vacuo . To the residue was added 
300 ml of H 2 0 and 200 ml of EtOAC. The layers were separated and the aqueous layer was extracted with EtOAC. 
The combined organics were washed with saturated NaHC0 3 , dried over MgS0 4 , and concentrated to give 7.48 g of 

55 the crude product. The aqueous layer was adjusted to pH 8 with 10% aqueous NaOH and extracted with EtOAC to 
yield another 3.14 g of crude product. 

Flash chromatography on silica gel (eluent 20% CH 2 Cl2/hexane to 75% C^CI^hexane) gave the desired pure 
product in 25% yield, m.p. 122°C. 
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1 JH NMR (CDCI3) - 85.76 (br s, 2H), 8.26 (s, 1 H), and 8.73 (s, 1 H). 
EXAMPLE 2 

5 Preparation of 1-[2-(3-chloro-5-trifluoromethyl)pyridvl]-3-cvano-4-chlorodifluoromethylsulfln 

A round-bottom flask equipped with a condenser, under N 2 , was charged with 1-[2-(3-chloro-5-trifiuoromethyl) 
pyridyl]-3-cyano-4-chlorodifluoromethylsu!fenyl-5-aminopyrazole(0.5 g, 1.24 mmol), TFA (10 ml) and 30% H 2 0 2 (120 
M-l) and the reaction was stirred at room temperature for six days. The reaction mixture as then poured onto ice (25 g) 
™ and extracted with EtOAC. The organic layer was washed with 10% aqueous Na 2 S 2 0 3 (1X), aqueous NaHC0 3 (4X), 
and H 2 0, dried over MgS0 4 , filtered, and concentrated. The crude sulfoxide was purified by flash chromatography on 
silica gel (eluent 75% Ch^Cl^exane) to give the desired product (0.43 g, 83%) as a white crystaline solid, m.p. 
155.5°C. 

1 H NMR (CDCI3)- 57.00 (br s, 2H), 8.33 (s, 1H), and 8.76 (s, 1H). 

15 

EXAMPLE 3 

Preparation of 1-[2-(3'Chloro-5-trifluoromethvl)pvridvl1-3-cvano-4-chlorodifluoromethvlsuifonvl-5-aminopyrazole. 

20 A round-bottom flask equipped with a condenser under a N 2 atmosphere was charged with 1-[2-(3-chloro-5-trif- 

luoromethyl)pyridyl]-3-cyano-4-chlorodifluoromethylsulfenyl-5-aminopyrazole (0.5 g, 1.24 mmol) in 25 ml of CHCI 3 . m- 
Chloroperoxybenzoic acid (80-85% purity), 0.75 g, 3 equiv.) was added to the reaction all at once and heated at reflux 
overnight. The reaction was diluted with 50 ml of CHCI 3 and washed with 10% aqueous NaOH (2 x 25 ml), H 2 0 (25 
ml), dried over MgS0 4 , filtered, and concentrated. The crude sulfone was recrystallized from Ch^CI^ hexane (1:9) to 

25 gjve 0.35 g (65%) of a white solid, m.p. 1 54.5°C. 

1 H NMR (CDCI3) - 56.58 (br s, 2H), 8.32 (s, 1 H), and 8.74 (s, 1 H). 

EXAMPLE 4 

30 Preparation of 1-[2-(3-chloro-5-trifluoromethvl)pvridvl1-3-cvano-4-chlorodifluoromethvlsulfenvlpyrazole. 

A round-bottom flask with a condenser under a N 2 atmosphere was charged with the amino pyrazole, EXAMPLE 
1c, (1.32 g, 3.27 mmol), f-butyl nitrite (1 .9 ml, 16.3 mmol) and 60 ml of THF. The reaction mixture was stirred at room 
temperature for four hours. The solvents were removed in vacuo and the oily residue was purified by flash chromatog- 
55 raphy on silica gel (eluent 75% CH^CI^hexane) to give 1 .02 g (80%) of an oil. The oil was crystallized from pet ether 
to give a pale yellow solid, m.p. 53°C. 

1 H NMR (CDCI3) - 58.26 (s, 1H), 8.63 (s, 1H), and 8.73 (s, 1H). 
EXAMPLE 5 

40 

Preparation of 1-[2-(3-chloro-5-trifluoromethvl)pvridvll-3-cvano-4-dichlorofluoromethylsulfenvl-5-aminopyrazole. 
Reaction Scheme 1 - Path B . 

45 a) Preparation of intermediate: 1-[2-(3-chloro-5-trifluoromethyl)pyridyl]-3-aminocarbonyl-5-aminopyrazole. 

A round-bottom flask with a condenser under N 2 was charged with 1-[2-(3-chloro-5-trifluoromethyl)pyridylJ- 

3-ethoxycarbonyl-5-aminopyrazole (25 g, 74.7 mmol), 100 ml aqueous NH 4 OH, 300 ml MeOH and 1 ml of H 2 0. 

The reaction was stirred at room temperature for three days. Ice was then added to the reaction mixture and the 

aqueous solution was carefully acidified to pH 1-2 with 10% HCI. The aqueous layer was extracted with Ch^C^ 
50 (3X) and EtOAC (1X). The organic layers were dried over MgS0 4 filtered, and concentrated to give 20.4 g (90%) 

of a tan solid which was used as is in the next reaction. 

1 H NMR (CDCiyDMSO-de) - 55.3 (br s, 2H), 6.02 (s, 1H), 6.48 (br s, 1H), 6.75 (br s, 1H), 8.13 (m, 1 H), and 8.62 
(m, 1H). 

b) Preparation of intermediate: 1-[2-(3-chloro-5-trifluoromethyl)pyridyl]-3-cyano-5-aminopyrazole. 
55 The amide prepared in EXAMPLE 5a (1 3.4 g, 43.8 mmol) was placed in a round-bottom flask equipped with 

an addition funnel, thermometer, and N 2 inlet. To this was added THF (75 ml) and pyridine (11 ml, 135.8 mmol) 
and the solution was cooled in an ice bath. Trifluoroacetic anhydride (13 ml, 91.98 mmol) was slowly added via 
the addition funnel maintaining the temperature below ~ 1 0°C. The solution was allowed to slowly warm and stirred 
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. overnight. The reaction was diluted with CHCI 3 (150 ml), washed with H 2 0 (2 X 50 ml), and washed with 10% 
aqueous HCI (50 ml). The organic layer was dried over MgS0 4 , filtered, and concentrated to give 1 7.03 g of a dark 
oil which was placed in a flask with 300 ml of MeOH and 100 ml of aqueous NH 4 OH and refluxed for eight hours. 
The solvents were evaporated and the residue was dissolved in EtOAC, washed with H 2 0 and saturated NaCI, 
5 dried over MgS0 4 , and concentrated. The crude product was washed with cold CHgClg and collected on a funnel 

to give 4.3 g of a white tan solid. Concentration of the filtrate and washing with cold CHgClg yielded a further 1 .7 
g (total 48%) of pure product. 

1 H NMR (CDCiyDMSO-dg) - 65.8 (br s, 2H), 5.9 (s, 1 H), 8.34 (m, 1 H), and 8.73 (m, 1 H). 
c) Preparation of 1 -r2-(3-chloro-5-trifluoromethvl)pvridvn-3-cvano-4-dichlorofluoromethvlsulfenvl-5-aminopyra- 
10 zole. 

A round-bottom flask with reflux condenser and N 2 inlet was charged with the amino nitrile, EXAMPLE 5b, 
(3.58 g, 12.5 mmol) and 30 ml acetic acid. Dichlorofluoromethylsulfenyl chloride (1.44 ml, 13.7 mmol) was added 
via syringe and the reaction was heated at reflux for two hours and stirred at room temperature overnight. Methylene 
chloride was added and the organic phase was washed with H 2 0, saturated aqueous NaHCO a (2X), and H 2 0. 
15 The organic layer was dried over MgS0 4 , filtered, and concentrated. The crude solid was purified by flash chro- 

matography on silica gel (eluent 8:1 hexane/EtOAC) to give 3.19 g (61%) of desired product, m.p. 133 D C. 
1 H NMR (CDCI 3 ) - §5.76 (br s, 2H), 8.22 (d, 1 H, J=2Hz), and 8.66 (d, 1 H, J=2Hz). 

EXAMPLE 6 

20 

Preparation of 1 -r2-(3-chloro-5-trifluoromethvnpvridvl1-3-cyano-4-dichlorof(uoromethvlsulfenvl- 
5-ethoxvmethvlaminopyrazole. 

A round-bottom flask with thermometer and a simple distillation set up was charged with the starting amino pyrazole 
25 (EXAMPLE 5c) (1 .0 g, 2.4 mmol) and 25 ml of triethylorthoformate heated at boiling point overnight. The triethylortho- 
formate was removed in vacuo and the residue dried in a vacuum oven. An NMR indicated the desired ethoxymethyl- 
ideneimino intermediate. The residue was dissolved in EtOH (20 ml) in a round-bottom flask under N 2 and cooled to 
5°C in an ice/salt bath. Sodium borohydride (24 mg, 0.63 mmol) was added and the reaction stirred at 5°C for three 
hours. The reaction was quenched by the addition of saturated NH 4 CI. The solvents were removed in vacuo to give a 
30 yellow oil. The oil was purified by flash chromatography on silica gel (eluent 7:1 hexane/EtOAC) and yielded 570 mg 
(55%) of the desired product as off-white solid, m.p. 118.5°C. 

1 H NMR (CDCI3) - 51.06 (t, 3H, J=7Hz), 3.38 (q, 2H, J=7Hz), 4.75 (d, 2H, J=7Hz), 6.7 (br t, 1H, J=7Hz), 8.2 (d, 1H, 
J=2Hz), and 8.7 (d, 1H, J=2Hz). 

35 EXAMPLE 7 

Preparation of 1-r2-(3-chlorO'5-trifluoromethvl)pvridvl1-3'Cvano-4-trifluoromethvlsulfenvl-5-bromopyrazole. 

To a solution of 1-[2-(3-chloro-5-trifluoromethyl)pyridyl]-3-cyano-4-trifluoromethylsulfenyl-5-aminopyrazole (1.0 g, 
40 2.58 mmol) in 25 ml of bromoform was added f-butylnitrite (1.5 ml, 12.9 mmol). The reaction was stirred at room 
temperature overnight. The bromoform was removed in vacuo and the oily residue was purified by flash chromatography 
on silica gel (eluent: 50% CHgCl^exane) to give 1.06 g (91%) of the desired product, m.p. 54.5°C. 
1 H NMR (CDCI3) - 58,31 (m, 1 H), and 8.90 (m, 1 H). 

Using similar procedures to those of EXAMPLES 1-7, there were obtained EXAMPLES 8-27 in TABLE 2 and 
45 EXAMPLES 28-33 in TABLE 2A. 



so 



55 
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TABLE 2 

ADDITIONAL SYNTHESIZED 1-PYRIDYL PYRAZOLE COMPOp Tmg 
OF FORMULA fin. WHEREIN Rg Is CI AND Ro AND Rk ARE H 



CMPD. OF 
EXAMPLE 






Substituent 






Rl 


n 


T 




M.P. (°C) 


8 


CF 3 


O 


NH 2 


CF 3 


110 


0 


CF 3 


1 


NH 2 


CF 3 


141 


10 


CF 3 


2 


NH 2 


CF 3 


161.5 


11 


CF 3 


0 


H 


CF 3 


51.5 
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EXAMPLE 28 

MIT1CIDE. INSECTICIDE, APHICIDE, AND NEMAT1CIDE USE 

The following test procedures, using the compounds of EXAMPLES 1-27, were conducted to determine the pes- 
ticidal use and activity of compounds of the invention against: mites; certain insects, including aphids, two species of 
caterpillar, a fly, and two species of beetle larvae (one foliar feeding and the other root feeding); and nematodes. The 
specific species tested were as follows: 



GENUS, SPECIES 


COMMON NAME 


(ABBREVIATION) 


Tetranvchus urticae 


twospotted spider mite 


TSM 


Aphis nasturtii 


buckthorn aphid 


BA 


Spodoptera eridania 


southern armyworm 


SAW 


Epilachna varivestis 


Mexican bean beetle 


MBB 


Musca domestica 


housefly 


HF 


Diabrotica u. howardi 


southern com rootworm 


SCRW 


Meloidoqyne incognita 


southern root-knot nematode 


SRKN 


Aphis qossypii 


cotton aphid 


CA 


Schizaphis graminum 


greenbug (aphid) 


GB 


Nephotettix cincticeps 


green leaf hopper 


GLH 


Nilaparvata luqens 


brown plant hopper 


BPH 


Heliothis virescens 


tobacco budworm 


TBW 



so 

Formulations: 

The test compounds (EXAMPLES 1 -27) were formulated for use according to the following methods used for each 
of the test procedures. 

ss For mite, aphid, southern armyworm, Mexican bean beetle, and tobacco budworm tests, a solution or suspension 

was prepared by adding 1 0 mg of the test compound to a solution of 1 60 mg of dimethylf ormamide, 838 mg of acetone, 
2 mg of a 3:1 ratio of Triton X-172 : Triton X-152 (respectively, mainly anionic and nonionic lowfoam emulsifiers which 
are each anhydrous blends of alkylaryl polyether alcohols with organic sulfonates), and 98.99 g of water. The result 
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was a concentration of 100 ppm of the test compound. 

For housefly tests, the formulation was initially prepared in a similar manner to the above, but in 16.3 g of water 
with corresponding adjustment of other components, providing a 200 ppm concentration. Final dilution with an equal 
volume of a 20% by weight aqueous solution of sucrose provided a 1 00 ppm concentration of the test compound. When 
necessary, sonication was provided to insure complete dispersion. 

For southern com rootworm tests, a solution or suspension was prepared in the same manner as that used for the 
initial 200 ppm concentration for housefly. Aliquots of this 200 ppm formulation were then used by dilution with water 
according to the required test concentration. 

For southern root-knot nematode and systemic tests for southern armyworm, cotton aphid, and greenbug, a stock 
solution or suspension was prepared by adding 15 mg of the test compound to 250 mg of dimethylformamide, 1250 
mg of acetone and 3 mg of the emulsifier blend referenced above. Water was then added to bring the total volume to 
45 ml and a test compound concentration of 333 ppm. When necessary, sonication was provided to insure complete 
dispersion. 

For the green leaf hopper and brown plant hopper tests, a stock solution or suspension at 100 ppm was prepared 
adding 10 mg of the test compound to a 50% aqueous acetone solution and sonicated as necessary. Dilutions as 
required with 50% aqueous acetone provided the required test concentration. 

Test Procedures : 

The above formulated test compounds were then evaluated for their pesticidal activity at the specified concentra- 
tions, in ppm (parts per million) by weight, according to the following test procedures: 

Twospotted spider mite: Leaves infested with adult and nymphal stages of the two-spotted spider mite, obtained 
from a stock culture were placed on the primary leaves of two bean plants growing in a 6 cm. peat pot. A sufficient 
number of mites (150-200) for testing were transferred to the fresh plants within a period of twenty-four hours. The 
potted plants (one pot per compound) were placed on a revolving turntable and sprayed, sufficient to wet the plants 
to runoff, with 100 ml of the 100 ppm test compound formulation by use of a DeVilbiss spray gun set at 40 psig. air 
pressure. As an untreated control, 1 00 ml of the water-acetone-DMF-emulsifier solution, containing no test compound, 
were also sprayed on infested plants. A treated control with a commercial technical compound, either dicofol or hex- 
ythiazox, formulated in the same manner, was tested as a standard. The sprayed plants were held for six days, after 
which a mortality count of motile forms was made. 

Twospotted spider mite (ovicide test): Eggs were obtained from adults of the twospotted spider mite from a stock 
culture. Heavily infested leaves from the stock culture were placed on uninfested bean plants. Females were allowed 
to oviposit for a period of about 24 hours, after which the leaves of the plant were dipped into a solution of TEPP 
(tetraethyl diphosphate) in order to kill the motile forms and prevent additional egg laying. This dipping procedure, 
which was repeated after the plants dried, did not affect the viability of the eggs. The potted plants (one pot per com- 
pound) were placed on a revolving turntable and sprayed, sufficient to wet the plants to runoff, with 100 ml of the 100 
ppm test compound formulation by use of a DeVilbiss spray gun set at 40 psig. air pressure. As an untreated control, 
100 ml of the water-acetone DMF-emulsifier solution, containing no test compound, were also sprayed on infested 
plants. A treated control with a commercial technical compound, typically demeton, formulated in the same manner, 
was tested as a standard. The sprayed plants were held for seven days, after which a mortality count of egg forms 
was made along with notations on residual activity on hatched larvae. 

Buckthorn aphid : Adult and nymphal stages of buckthorn aphid were reared on potted dwarf nasturtium plants. 
The potted plants (one pot per compound tested) infested with 100 -150 aphids, were placed on a revolving turntable 
and sprayed with 100 ml of the 100 ppm test compound formulation by use of a DeVilbiss spray gun set at 40 psig air 
pressure. As an untreated control, 100 ml of a water-acetone-DMF-emulsifier solution, containing no test compound, 
were also sprayed on infested plants. A treated control with a commercial technical compound, malathion, formulated 
in the same manner, was tested as a standard. After spraying, the pots were stored for one day after which the dead 
aphids were counted. 

Southern armyworm : Potted bean plants, were placed on a revolving turntable and sprayed with 100 ml of the 100 
ppm test compound formulation by use of a DeVilbiss spray gun set at 40 psig air pressure. As an untreated control, 
100 ml of a water-acetone-DMF-emulsifier solution, containing no test compound, were also sprayed on plants. A 
treated control with a commercial technical compound, either cypermethrin or sulprofos, formulated in the same manner, 
was tested as a standard. When dry, the leaves were placed in plastic cups lined with moistened filter paper. Five 
randomly selected second instar southern armyworm larvae were introduced into each cup which was closed and held 
for five days. Larvae which were unable to move the length of the body, even upon stimulation by prodding, were 
considered dead. 

Tobacco budworm : Potted cotton plants were placed on a revolving turntable and sprayed with 100 ml of the 100 
ppm test compound formulation by use of a DeVilbiss spray gun set at 40 psig air pressure. As an untreated control, 
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100 ml of a water-acetone-DMF-emulsifier solution, containing no test compound, were also sprayed on plants. A 
treated control with a commercial technical compound, either cypermethrin or sulprotos, formulated in the same manner, 
was tested as a standard. When dry, the leaves were placed in plastic dishes containing a piece of filter paper and a 
moistened dental wick. One randomly selected second instar tobacco budworm larva was then introduced into each 

s cup which was closed and held for five days. Larvae unable to move the length of their body, even upon stimulation 
by prodding, were considered dead. 

Greenleaf hopper and brown plant hopper : Potted rice plants were placed on a revolving turntable and sprayed to 
runoff with 60 ml of 0.5 to 10 ppm test compound formulation by use of a turntable sprayer. As an untreated control, 
an equal volume of aqueous acetone (50:50) containing no test compound, was also sprayed on plants. A treated 

10 control with a commercial technical compound, chlorpyrifos or cypermethrin, formulated in the same manner, was 
tested as a standard. When dry, pots, to which 20 randomly selected hoppers (mostly nymphal stage were added) 
were place in a greenhouse at 26°C. The pots were then covered with ventilated propagator tops (wire gauze top 
closures) and held for 4-5 days after which the hoppers were examined for percent mortality. 

Southern armyworm on tomato - systemic evaluation : This test was conducted in conjunction with the southern 

is root-knot nematode evaluation (discussed below). The tomato plants, grown in the soil (at an initial compound test 
screening rate of 1 3.2 ppm soil concentration or about 333 ppm solution concentration) for nematode evaluation, were 
then utilized for evaluation of a compound's uptake via roots and subsequent systemic transport to the tomato foliage. 
At the termination of the nematode test, the tomato foliage was excised, placed into a plastic container, and infested 
with second instar larvae of southern armyworm. After about 5 days, the larvae were examined for percent mortality. 

20 Southern armyworm (on Sorghum and cotton), cotton aphid (on cotton), and greenbug (on sorghum) - systemic 

evaluation : The stock solution of the compound was prepared as in the above systemic tests and diluted, as appropriate, 
to deliver 5 ml of a 1 0 ppm soil concentration dose as a drench (1 50 ppm solution concentration) to 6 cm pots containing 
cotton and sorghum plants. The cotton plants were previously infested with cotton aphids about 2 day before treatment 
and with greenbug one day before treatment. After holding the plants about 4 days, the cotton aphids and greenbugs 

25 were counted and mortality was assessed. The cotton and sorghum foliage was excised, and placed in separate plastic 
containers, and infested with second instar larvae of southern armyworm. After about 5 days, the larvae were examined 
for percent mortality. 

Mexican bean beetle: Potted bean plants were placed on a revolving turntable and sprayed with 100 ml of the 100 
ppm test compound formulation, sufficient to wet the plants to runoff, by use of a DeVilbiss spray gun set at 40 psig 

30 air pressure. As an untreated control, 100 ml of a water-acetone-DMF-emulsifier solution, containing no test compound, 
were also sprayed on plants. A treated control with a commercial technical compound, either cypermethrin or sulprofos, 
formulated in the same manner, was tested as a standard. When dry, the leaves were placed in plastic cups lined with 
moistened filter paper. Five randomly selected second instar Mexican bean beetle larvae were introduced into each 
cup which was closed and held for five days. Larvae which were unable to move the length of the body, even upon 

35 stimulation by prodding, were considered dead. 

House fly: Four to six day old adult house flies were reared according to the specifications of the Chemical Spe- 
cialties Manufacturing Association (Blue Book, McNair-Dorland Co., N.Y. 1 954; pages 243-244, 261 ) under controlled 
conditions. The flies were immobilized by anesthetizing with carbon dioxide and twenty five immobilized individuals, 
males and females, were transferred to a cage consisting of a standard food strainer and a wrapping-paper-covered 

40 surface. Ten ml of the 1 00 ppm test compound formulation were added to a souffl6 cup containing an absorbent cotton 
pad. As an untreated control, 1 0 ml of a water-acetone-DMF-emulsifier-sucrose solution, containing no test compound, 
were applied in a similar manner. A treated control with a commercial technical compound, malathion, formulated in 
the same manner, was tested as a standard. The bait cup was introduced inside the food strainer prior to admitting 
the anesthetized flies. After 24 hours, flies which showed no sign of movement on stimulation were considered dead. 

45 Southern corn rootworm: Into a jar containing 60g of sandy loam soil was added 1 .5 ml of an aqueous formulation 

consisting of an aliquot of the 200 ppm test compound formulation, diluted with water as appropriate for the final soil 
concentration of the test compound, 3.2 ml of water and five pregerminated com seedlings. The jar was shaken thor- 
oughly to obtain an even distribution of the test formulation. Following this, twenty southern corn rootworm eggs were 
placed into a cavity, which was made in the soil. Vermiculite(1 ml) and water (1 .7ml) were then added to this cavity. In 

50 a similar manner, an untreated control was prepared by application of the same size aliquot of a water-acetone-DMF- 
emulsifier solution, containing no test compound. Additionally, a treated control with a commercial technical compound 
(selected typically from terbufos, fonofos, phorate, chlorpyrifos, carbofuran, isazophos, or ethoprop), formulated in the 
same manner was used as needed as a test standard. After 7 days, the living rootworm larvae were counted using a 
well known "Berlese 0 funnel extraction method. 

55 Southern root-knot nematode: Infected roots of tomato plants, containing egg masses of southern root-knot nem- 

atode, were removed from a stock culture and cleaned of soil by shaking and washing with tap water. The nematode 
eggs were separated from the root tissue and rinsed with water. Samples of the egg suspension were placed on a fine 
screen over a receiving bowl, in which the water level was adjusted to be in contact with the screen. From the bowl, 
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juveniles were collected on a fine screen. The bottom of a cone-shaped container was plugged with coarse vermiculite 
and then filled to within 1 .5 cm of the top with about a 200 ml volume of pasteurized soil. Then into a hole made in the 
center of the soil in the cone was pipetted an aliquot of the 333 ppm test compound formulation. A treated control with 
a commerical technical compound, fenamifos, formulated in a similar manner, was tested as a standard. As an untreated 

5 control, an aliquot of a water-acetone-DMF-emulsifier solution, containing no test compound, was applied in a similar 
manner. Immediately after treatment of the soil with the test compound there were added to the top of each cone 1 000 
second stage juvenile southern root-knot nematodes. After 3 days, a single healthy tomato seedling was then trans- 
planted into the cone. The cone, containing the infested soil and tomato seedling, was kept in the greenhouse for 3 
weeks. At the termination of the test, roots of the tomato seedling were removed from the cone and evaluated for galling 

10 on a rating scale relative to the untreated control as follows: 

1 - severe galling, equal to untreated control 

3- light galling 

4- very light galling 

15 5- no galling, ie, complete control 

These results were then converted to an ED 3 or ED 5 value (effective dose to provide a 3 or 5 gall rating). 

Use Results: Results of miticidal, insecticidal, and nematicidal activity for some of the representative compound 
EXAMPLES 1-27 of the invention are discussed below or some compound EXAMPLES are set forth in TABLE 3 
20 against the indicated test species (BA, SAW, MBB, HF, TSM, SCRW: designated by common name abbreviations) and 
at the indicated dosage rates. The results in TABLE 3 are presented (by an X) as compounds which provide a 70-100% 
mortality against the indicated test species. Compounds also control tobacco budworm, where for example, compounds 
of EXAMPLES 1, 5, 6, 8 and 9 provide 70-100% mortality as a bait application at 100 ppm. 

Some of the compounds additionally exhibit systemic control of insect larvae and aphids via root uptake at the soil 
25 concentrations specified in the above protocols. The results are as follows: 30-100% control of southern armyworm 
on tomato (compounds of EXAMPLES 2, 3, 9, 10, 14, 18 and 22; 30-100% control of southern armyworm on sorghum 
(compounds of EXAMPLES 2, 9, 21 , and 32); 30-69% control of southern armyworm on cotton (compound of EXAM- 
PLE 2); 30-100% control of cotton aphid on cotton (compounds of EXAMPLES 1, 9, 14, and 21); and 30-100% control 
of greenbug on sorghum (compounds of EXAMPLES 9, 10, 14, 21, 30, 31, 32, and 33). 
30 Some compounds of the invention also provide control of certain grain pests where for example at test concen- 

trations of about 5-10 ppm foliar concentration of the test compound, about 90 to 100% control of greenleaf hopper is 
obtained with compounds of EXAMPLES 2 and 10 and about 90 to 100% control of brown plant hopper is obtained 
with compounds of EXAMPLES 1, 2, 5, 10 and 18. 

Nematicidal activity is additionally provided by compounds of the invention where, for example, compounds of 
35 EXAMPLES 22, 23 and 26, gave ED 3 values on SRKN of between about 4 to 21 kg/ha. 

Furthermore, compounds of the invention exhibit reduced or antifeeding properties for some pest species, for 
example for foliar pests such as southern armyworm and Mexican bean beetle. 

The compounds of the invention have utility against various pest species at even lower rates, for example: for 
foliar application, rates in the range of about 50-0.5ppm, or less, may be useful; for bait application, rates in the range 
4 o of about 50-0.05ppm, or less, may be useful; and for soil application, rates in the range of about 1 .0-0.01 ppm, or less, 
may be useful. 

In the above discussion and the results reported in TABLE 3, compounds according to the invention are applied 
at various concentrations. The use of a 1 ppm (concentration of the compound in parts per million of the test solution 
applied) foliar solution or suspension or emulsion corresponds approximately to an application of 1 g/ha of active 
45 ingredient, based upon an approximate spray volume of 1 000 liters/ha (sufficient to run off). Thus applications of foliar 
sprays of from about 6.25 to 500 ppm would correspond to about 6-500 g/ha. For soil applications, a 1 ppm soil con- 
centration, on the basis of about a 7.5 cm soil depth, corresponds to an approximate 1000 g/ha broadcast field appli- 
cation. Or alternatively stated, a 1 ppm soil concentration as above, but as an approximate 18 cm band application 
corresponds to an approximate 166 g/ha. 
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METHODS AND COMPOSITIONS 

As is evident from the foregoing pesticidal uses, the present invention provides pesticidally active compounds and 
methods of use of said compounds for the control of a number of pest species which includes: arthropods, especially 
insects or mites; plant nematodes; or helminth or protozoan pests. The compounds thus are advantageously employed 
in practical uses, for example, in agricultural or horticultural crops, forestry, veterinary medicine or livestock husbandry, 
or in public health. 

A feature of the present invention therefore provides a method of control of pests at a locus which comprises the 
treatment of the locus (e.g. , by application or administration) with an effective amount of a compound of general formula 
(I) and more preferably a compound of formula (II), wherein the substituent groups are as hereinbefore defined. The 
locus includes, for example, the pest itself or the place (plant, animal, person, field, structure, premises, forest, orchard, 
waterway, soil, plant or animal product, or the like) where the pest resides or feeds. 

The compounds of this invention are preferably used to control soil insects, such as com rootworm, termites (es- 
pecially for protection of structures), root maggots, wireworms, root weevils, stalkborers, cutworms, root aphids, or 
grubs. They may also be used to provide activity against plant pathogenic nematodes, such as root-knot, cyst, dagger, 
lesion, or stem or bulb nematodes, or against mites. For the control of soil pests, for example corn rootworm, the 
compounds are advantageously applied to or incorporated at an effective rate into the soil in which crops are planted 
or to be planted or to the seeds or growing plant roots. 

Furthermore, these compounds may be useful in the control via foliar application or systemic action of some ar- 
thropods, especially some insects or mites, which feed on the above ground portions of plants. Control of foliar pests 
may additionally be provided by application to the plant roots or plant seeds with subsequent systemic translocation 
to the above ground portions of the plants. 

In the area of public health, the compounds are especially useful in the control of many insects, especially filth 
flies or other Dipteran pests, such as houseflies, stableflies, soldterflies, hornflies, deerflies, horseflies, midges, punkies, 
blackflies, or mosquitoes. 

Compounds of the invention may be used in the following applications and on the following pests including arthro- 
pods, especially insects or mites, nematodes, or helminth or protozoan pests: 

In the protection of stored products, for example cereals, including grain or flour, groundnuts, animal feedstuffs, 
timber or household goods, e.g. carpets and textiles, compounds of the invention are useful against attack by 
arthropods, more especially beetles, including weevils, moths or mites, for example Ephestia spp. (flour moths), 
Anthrenus spp. (carpet beetles), Tribolium spp. (flour beetles), Sitophilus spp. (grain weevils) or Acarus spp. 
(mites). 

In the control of cockroaches, ants or termites or similar arthropod pests in infested domestic or industrial premises 
or in the control of mosquito larvae in waterways, wells, reservoirs or other running or standing water. 
For the treatment of foundations, structures or soil in the prevention of the attack on building by termites, for 
example, Reticulitermes spp.. Heterotermes spp.. Coptotermes spp.. 

In agriculture against adults, larvae and eggs of Lepidoptera (butterflies and moths), e.g. Heliothis spp. such as 
Heliothisvirescens (tobacco budworm), Heliothis armiqera and Heliothis zea , Spodoptera spp. such as S. exempta , 
S. fruqiperda , S. exiqua , S. littoralis (Egyptian cotton worm), S. eridania (southern army worm), and Mamestra 
confiqurata (bertha army worm); Earias spp. e.g. E. insulana (Egyptian bollworm), Pectinophora spp. e.g. Pectin- 
ophora qossypiella (pink bollworm), Ostrinia spp. such as O. nubilalis (European cornborer), Trichoplusia ni (cab- 
bage looper), Artoqeia spp. (cabbage worms), Laphyqma spp. (army worms), Aqrotis and Amathes spp. (cut- 
worms), Wiseana spp. (porina moth), Chilo spp. (rice stem borer), Tryporyza spp. and Diatraea spp. (sugar cane 
borers and rice borers), Sparqanothis pilleriana (grape berry moth), Cydia pomonella (codling moth), Archips spp. 
(fruit tree tortrix moth), Plutella xvlostella (diamond back moth), Bupalus piniarius, Cheimatobia brumata, Lithoc- 
olletis blancardella, Hyponomeuta padella, Plutella maculipennis, Malacosoma neustria, Euproctis chrysorrhoea, 
Lymantria spp. Bucculatrix thurberielia, Phyllocnistis citrella, Euxoa spp. , Feltia brassicae, Panolis flammea, Pro- 
denia litura, Carpocapsa pomonella, Pyrausta nubilalis, Ephestia kuehniella, Galleria mellonella, Tineola bissel- 
liella. Tinea pellionella, Hofmannophila pseudospretella, Cacoecia podana, Capus reticulana, Choristoneura tu- 
rn iferana, Clysia ambiquellis, Homona maqnanime and Tortix viridana. 

Against adults and larvae of Coleoptera (beetles) e.g. Hypothenemus hampei (coffee berry borer), Hylesinus spp. 
(bark beetles), Anthonomus spp. e.g. qrandis (cotton boll weevil), Acalymma spp. (cucumber beetles), Lema spp., 
Psylliodes spp., Leptinotarsadecemlineata (Colorado potato beetle), Diabrotica spp. (corn rootworms), Gonoceph- 
alum spp. (false wire worms), Aqriotes spp., Umonius spp. (wireworms), Dermolepida spp., Popillia spp., Hetero- 
nychus spp. (white grubs), Phaedon cochleariae (mustard beetle), Epitrix spp. (flea beetles), Lissorhoptrus orvz- 
ophilus (rice water weevil), Meliqethes spp. (pollen beetles), Ceutorhynchus spp., Rhynchophorus and Cosmopo- 
lites spp. (root weevils), Anobiumpunctatum , Rhizopertha dominica, Bruchidius obtectus . Acanthoscelides obtec- 
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tus , Hvlotrupes baiulus , Agelastica alni, Psvlliodes chrvsocephala , Epilachna varivestis , Atomaria spp., Orvzae- 
philus surinamensis , Sitophilus spp., Otiorrhvnchus sulcatus , Cosmoplites sordidus , Ceuthorrhvnchus assimilis , 
Hypera postica , Dermestes spp., Troqoderma spp., Anthrenus spp., Attaqenus spp., Lyctus spp., Maliqethes ae- 
neus . Ptinus spp. , Niptus hololeucrus , Gibbium psylloides, Tribolium spp. , Tenebrio molitor , Conoderus spp. , Mel- 
olontha melolontha , Amphimallon solstitialis and Costelytra zealandica . 

Against Heteroptera (Hemiptera and Homoptera) e.g. Psylla spp., Bemisia spp., Trialeurodes spp., Aphis spp., 
Mvzus spp., Meqoura viciae , Phylloxera spp., Adelqes spp., Phorodon humuli (hop damson aphid), Aeneolamia 
spp., Nephotettix spp. (rice leaf hoppers), Empoasca spp., Nilaparvata spp., Perkinsiella spp.. Pyrilla spp.. Aoni- 
diella spp. (red scales), Coccus spp., Pseucoccus spp., Helopeltis spp. (mosquito bugs), Lyqus spp.. Dysdercus 
spp. , Oxvcarenus spp. . Nezara spp. , Euryqaster spp. , Piesma quadrata , Cimex lectularius , Rhodnius prolixus and 
Triatoma spp. Aspidiotus hederae, Aeurodes brassicae , Brevicoryne brassicae , Cryptomyzus ribis , Doralis fabae , 
Doralis pomi., Eriosoma lanigerum , Hyalopterus arundinis , Macrosiphum avenae , Phorodon humuli , Rhopal- 
osiphum padi, Euscelis bilobatus , Nephotettix cincticeps, Lecanium corni , Saissetia oieae, Laodelphax striatellus . 
Against Hymenoptera e.g. Athalia spp. and Cephus spp. (saw flies), Atta spp. (leaf cutting ants), Diprion spp., 
Hopolocampa spp., Lasius spp., Monomorium spp., Polistes spp., Vespa spp., Vespula spp., and Solenopsis spp.. 
Against Diptera e.g. Delia spp. (root maggots), Atherigona spp. and Chlorops spp., Sarcophaqa spp., Musca spp, 
Phormia spp., Aedes spp., Anopheles spp., Simulium spp., (shoot flies), Phytomyza spp. (leaf miners), Ceratitis 
spp. (fruit flies), Culex spp., Drosophila melanoqaster, Ceratitis capitata, Dacus oleae, Tipula paludosa, Calliphora 
erythrocepthala, Lucilia spp u Chrysomvia spp., Cuterebra spp^ Gastrophilus spp^ Hyppobosca spp., Stomoxys 
spp., Oestrus spp u Hypoderma spp^ Tabanus spp., Fannia spp u Bibio hortulanus, Oscinella frit, Phorbia spp^ 
Peqomyia hyoscyani. 

Against Thysanoptera such as Thrips tabaci, Hercinothrips femoralis, and Frankliniella spp.. 

Against Orthoptera such as Locusta and Schistocerca spp., (locusts and crickets) e.g. Gryllus spp., and Acheta 

spp. for example, Blatta orientalis, Periplaneta americana, Leucophaea maderae, Blatella germanica, Acheta do- 

mesticus, Gryllotalpaspp., Locusta migratoriamiqratorioides, Melanoplusdifferentialis and Schistocerca qreqaria. 

Against Collembola e.g. Sminthurus spp. and Onychiurus spp. (springtails); Periplaneta spp. and Blattela spp. 

(roaches). 

Against Isoptera e.g. Odontotermes spp., Reticuletermes spp.. Coptotermes spp. (termites). 
Against Dermaptera e.g. Forticula sp. (earwigs). 

Against arthropods of agricultural significance such as Acari (mites) e.g. Tetranychus spp., Panonychus spp., 
Brvobia spp. (spider mites), Ornithonyssus spp. (fowl mites), Eriophyes spp. (gall mites), and Polyphadotarsone- 
mus supp.. 

Against Thysanura, for example Lepisma saccharia. 

Against Anoplura for example, Phylloxera vastatrix, Pemphigus spp., Pediculus humanus corporis , Haematopinus 
spp. and Linoqnathus spp.. 

Against Mallophaga, for example, Trichodectes spp. and Damalinea spp.. 
Against Siphonoptera, for example, Xenopsvlla cheopis and Ceratophvllus spp.. 

Against other arthopods, such as Blaniulus spp. (millipedes), Scutiqerella spp. (symphilids), Oniscus spp. (wood- 
lice) and Triops spp. (Crustacea). 

Against Isopoda, for example, Oniseus asellus , Armadillidium vulqare and Porceliio scaber. 
Against Chilopoda, for example, Geophilus carpophaqus and Scutigera spex.. 

Against nematodes which attack plants or trees of importance to agriculture, forestry or horticulture either directly 
or by spreading bacterial, viral, mycoplasma or fungal diseases of the plants. For example root-knot nematodes 
such as Meloidogyne spp. (e.g. M. incognita ); cyst nematodes such as Globodera spp. (e.g. G. rostochiensis ); 
Heterodera spp. (e.g. H. avenae ); Radopholus spp. (e.g. R. similis ; lesion nematodes such as Pratylenchus spp. 
(e.g. P. pratensis ); Belonolaimus spp. (eg. B. gracilis ); Tylenchulus spp. (e.g. T. semipenetrans ); Rotylenchulus 
spp. (e.g. R. reniformis ); Rotylenchus spp. (R. robustus ); Helicotylenchus spp. (e.g. H. multicinctus ); Hemicyclio- 
phora spp. (e.g. H. gracilis ); Criconemoides spp. (e.g. C. similis ); Trichodorus spp. (e.g. T. primitivus ); dagger 
nematodes such as Xiphinema spp. (e.g. X. diversicaudatum ), Longidorus spp. (e.g. L. elongatus ); Hoplolaimus 
S PP- (e.g. H. coronatus ); Aphelenchoides spp. (e.g. A. ritzema-bosi , A. besseyi ); stem and bulb eelworm such as 
Ditylenchus spp. (e.g. D. dipsaci ). 

In the field of veterinary medicine or livestock husbandry or in the maintenance of public health against arthropods, 
helminths or protozoa which are parasitic internally or externally upon vertebrates, particularly warm-blooded ver- 
tebrates, for example man or domestic animals, e.g. cattle, sheep, goats, equines, swine, poultry, dogs or cats, 
for example Acarina , including ticks (e.g. Ixodes spp., Boophilus spp. e.g. Boophilus microplus, Amblvomma spp., 
Hyalomma spp., Rhipicephalus spp. e.g. Rhipicephalus appendiculatus , Haemaphysalis spp., Dermacentor spp., 
Ornithodorus spp. (e.g. Omithodorus moubata) and mites (e.g. Damalinia spp., Dermahyssus gallinae , Sarcoptes 
spp. e.g. Sarcoptes scabiei, Psoroptes spp., Chorioptes spp;, Demodex spp., Eutrombicula spp.,); Diptera (e.g. 
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. Aecles spp.. Anopheles spp., Musca spp., Hypoderma spp., Gasterophilus spp., Simulium spp); Hemiptera (e.g. 
Triatoma spp); Phthirapter (e.g. Damalinia spp., Linoqnathus spp.); Siphonaptera (e.g. Ctenocephalides spp.); 
Dictvoptera (e.g. Periplaneta spp., Blatella spp.): Hymenoptera (e.g. Monomorium pharaonis ); for example against 
infections of the gastro-intestinal tract caused by parasitic nematode worms, for example members of the family 

5 Trichostrongylidae , Nippostrongylusbrasiliensis, Trichineila spiralis , Haemonchus contortus , Trichostronqylus col- 

ubriformis, Nematodirus batus, Ostertaqis circumcincta , Trichostronqylus axei , Cooperia spp. and Hymenolepis 
nana ; in the control and treatment of protozoal diseases caused by, for example, Eimeria spp. e.g. Eimeria tenella , 
Eimeria acervulina , Eimeria brunetti, Eimeria maxima and Eimeria necatrix , Trypanosoms cruzi , Leishaminia spp., 
Plasmodium spp., Babesis spp., Trichomonadidae spp., Histomanas spp., Giardia spp., Toxoplasma spp., Enta- 

10 moeba histolytica and Theileria spp.. 

The invention, as as previously described, provides methods of control of pests via application or administration 
of an effective amount of compounds of formula (I) or (II) at a locus which comprises treatment of the locus. 

In practical use for the control of arthropods, especially insects or mites, or nematode pests of plants, a method, 
1 $ for example, comprises applying to the plants or to the medium in which they grow an effective amount of a compound 
of the invention. For such a method, the active compound is generally applied to the locus in which the arthropod or 
nematode infestation is to be controlled at an effective rate in the range of about 0.005 kg to about 15 kg of the active 
compound per hectare of locus treated. Under ideal conditions, depending on the pest to be controlled, a lower rate 
may offer adequate protection. On the other hand, adverse weather conditions, resistance of the pest or other factors 
20 may require that the active ingredient be used at higher rates. The optimum rate depends usually upon a number of 
factors, for example, the type of pest being controlled, the type or the growth stage of the infested plant, the row spacing 
or also the method of application. More preferably an effective rate range of the active compound is from about 0.01 
kg/ha to to about 2 kg/ha. 

When a pest is soil-borne, the active compound generally in a formulated composition, is distributed evenly over 

25 the area to be treated (ie, for example broadcast or band treatment) in any convenient manner. Application may be 
made, if desired, to the field or crop-growing area generally or in close proximity to the seed or plant to be protected 
from attack. The active component can be washed into the soil by spraying with water over the area or can be left to 
the natural action of rainfall. During or after application, the formulated compound can, if desired, be distributed me- 
chanically in the soil, for example by ploughing, disking, or use of drag chains. Application can be prior to planting, at 

30 planting, after planting but before sprouting has taken place, or after sprouting. Additionally, a method of control may 
also comprise treatment of the seed prior to planting with subsequent control effected after planting the seed. 

Methods of control of pests also consist of application to or treatment of the foliage of plants to control arthropods, 
especially insects or mites, or nematodes attacking the aerial parts of the plants. In addition, methods of control of 
pests by the invention compounds are provided to control pests which feed on parts of the plant remote from the point 

35 of application, e.g., leaf feeding insects which are controlled via systemic action of the active compound when applied 
for example to the roots of a plant or to the plant seed prior to planting. Furthermore, the compounds of the invention 
may reduce attacks on a plant by means of antifeeding or repellent effects. 

The compounds of the invention and methods of control of pests therewith are of particular value in the protection 
of field, forage, plantation, glasshouse, orchard or vineyard crops, of ornamentals, or of plantation or forest trees, for 

4 o example: cereals (such as maize, wheat, rice, or sorghum), cotton, tobacco, vegetables (such as beans, cole crops, 
curcurbits, lettuce, onions, tomatoes or peppers), field crops (such as potatoes, sugar beets, ground nuts, soybeans, 
or oil seed rape), sugar cane, grassland or forage crops (such as maize, sorghum, or lucerne), plantations (such as 
tea, coffee, cocoa, banana, palm oil, coconut, rubber, or spices), orchards or groves (such as of stone or pit fruit, citrus, 
kiwifruit, avocado, mango, olives or walnuts), vineyards, ornamental plants, flowers or vegetables or shrubs under 

45 glass or in gardens or parks, or forest trees (both deciduous and evergreen) in forests, plantations or nurseries. 

They are also valuable in the protection of timber (standing, felled, converted, stored or structural) from attack, for 
example, by sawflies or beetles or termites. 

They have applications in the protection of stored products such as grains, fruits, nuts, spices or tobacco, whether 
whole, milled or compounded into products, from moth, beetle, mite or grain weevil attack. Also protected are stored 

50 animal products such as skins, hair, wool or feathers in natural or converted form (e.g. as carpets or textiles) from moth 
or beetle attack as well as stored meat, fish or grains from beetle, mite or fly attack. 

Additionally, the compounds of the invention and methods of use thereof are of particular value in the control of 
arthropods, helminths or protozoa which are injurious to, or spread or act as vectors of diseases in man and domestic 
animals, for example those hereinbefore mentioned, and more especially in the control of ticks, mites, lice, fleas, midg- 

55 es, or biting, nuisance or myiasis flies. The compounds of the invention are particularly useful in controlling arthropods, 
helminths or protozoa which are present inside domestic host animals or which feed in or on the skin or suck the blood 
of the animal, for which purpose they may be administered orally, parenterally, percutaneously or topically. 

Furthermore, compounds of the invention may be useful for coccidiosis, a disease caused by infections from pro- 
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tozoan parasites of the genus Eimeria . It is an important potential cause of economic loss in domestic animals and 
birds, particularly those raised or kept under intensive conditions. For example, cattle, sheep, pigs or rabbits may be 
affected, but the disease is especially important in poultry, particularly in chickens. Administration of a small amount 
of a compound of the invention, preferably by a combination with feed is effective in preventing or greatly reducing the 
incidence of coccidiosis. The compounds are effective against both the cecal form and the intestinal forms. Furthermore, 
the compounds of the invention may also exert an inhibiting effect on oocytes by greatly reducing the number and 
sporulation of those produced. The poultry disease is generally spread by the birds picking up the infectious organism 
in droppings in or on contaminated litter, ground, food, or drinking water. The disease is manifested by hemorrhage, 
accumulation of blood in the ceca, passage of blood to the droppings, weakness and digestive disturbances. The 
disease often terminates in the death of the animal, but the fowl which survive severe infections have had their market 
value subtantially reduced as a result of the infection. 

The compositions hereinafter described for application to growing crops or crop growing loci or as a seed dressing 
may, in general, alternatively be employed for topical application to man or animals or in the protection of stored prod- 
ucts, household goods, property or areas of the general environment. Suitable means of applying the compounds of 
the invention include: 

to growing crops as foliar sprays, dusts, granules, fogs or foams or also as suspensions of finely divided or en- 
capsulated compositions as soil or root treatments by liquid drenches, dusts, granules, smokes or foams; to seeds 
of crops via application as seed dressings by liquid slurries or dusts; 

to persons or animals infested by or exposed to infestation by arthropods, helminths or protozoa, by parenteral, 
oral or topical application of compositions in which the active ingredient exhibits an immediate and/or prolonged 
action over a period of time against the arthropods, helminths or protozoa, for example by incorporation in feed or 
suitable orally-ingestible pharmaceutical formulations, edible baits, salt licks, dietary supplements, pour-on formu- 
lations, sprays, baths, dips, showers, jets, dusts, greases, shampoos, creams, wax smears or livestock self-treat- 
ment systems; 

to the environment in general or to specific locations where pests may lurk, including stored products, timber, 
household goods, or domestic or industrial premises, as sprays, fogs, dusts, smokes, wax-smears, lacquers, gran- 
ules or baits, or in tricklefeeds to waterways, wells, reservoirs or other running or standing water: 
to domestic animals in feed to control fly larvae feeding in their feces; 

In practice, the compounds of the invention most frequently form parts of compositions. These compositions can 
be employed to control: arthopods, especially insects or mites; nematodes; or helminth or protozoan pests. The com- 
positions may be of any type known in the art suitable for application to the desired pest in any premises or indoor or 
outdoor area or by internal or external administration to vertebrates. These compositions contain at least one compound 
of the invention, such as described earlier, as the active ingredient in combination or association with one or more 
other compatible components which are for example, solid or liquid carriers or diluents, adjuvants, surface-active- 
agents, or the like appropriate for the intended use and which are agronomically or medicinally acceptable. These 
compositions, which may be prepared by any manner known in the art, likewise form a part of this invention. 

These compositions may also contain other kinds of ingredients such as protective colloids, adhesives, thickeners, 
thixotropic agents, penetrating agents, spray oils (especially for acaridical use), stabilizers, preservative agents (es- 
pecially mold preservatives), sequestering agents, or the like, as well as other known active ingredients with pesticidal 
properties (particularly insecticidal, miticidal, nematicidal, or fungicidal) or with properties regulating the growth of 
plants. More generally, the compounds employed in the invention may be combined with all the solid or liquid additives 
corresponding to the usual techniques of formulation. 

Compositions, suitable for applications in agriculture, horticulture, or the like include formulations suitable for use 
as, for example, sprays, dusts, granules, fogs, foams, emulsions, or the like. 

Compositions suitable for administration to vertebrates or man, include preparations suitable for oral, parenteral, 
percutaneous, e.g. pour-on, or topical administration. 

Compositions for oral administration comprise one or more of the compounds of general formula(l) in association 
with pharmaceutical^ acceptable carriers or coatings and include, for example, tablets, pills, capsules, pastes, gels, 
drenches, medicated feeds, medicated drinking water, medicated dietary supplements, slow-release boluses or other 
slow-release devices intended to be retained within the gastro-intestina! tract. Any of these may incorporate the active 
ingredient contained within microcapsules or coated with acid-labile or alkali-labile or other pharmaceutical^ acceptable 
enteric coatings. Feed premixes or concentrates containing compounds of the present invention for use in preparation 
of medicated diets, drinking water or other materials for consumption by animals may also be used. 

Compositions for parenteral administration include solutions, emulsions or suspensions in any suitable pharma- 
ceutical^ acceptable vehicle or solid or semisolid subcutaneous implants or pellets designed to release the active 
ingredient over a protracted period of time and may be prepared and made sterile in any appropriate manner known 
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to the art. 

Compositions for percutaneous and topical administration include sprays, dusts, baths, dips, showers, jets, greas- 
es, shampoos, creams, wax-smears, or pour-on preparations or devices (e.g. ear tags attached externally to animals 
in such a way as to provide local or systemic arthropod control). 
5 Solid or liquid baits, suitable for controlling arthropods, comprise one or more compounds of general formula(l) 

and a carrier or diluent which may include a food substance or some other substance to induce consumption by the 
arthropod. 

The effective use doses of the compounds employed in the invention can vary within wide limits, particularly de- 
pending on the nature of the pest to be eliminated or degree of infestation, for example, of crops with these pests. In 
10 general, the compositions according to the invention usually contain about 0.05 to about 95% (by weight) of one or 
more active ingredients according to the invention, about 1 to about 95% of one or more solid or liquid carriers and, 
optionally, about 0.1 , eg 0.5, to about 50% of one or more other compatible components, such as surface-active agents 
or the like. 

In the present account, the term "carrier" denotes an organic or inorganic ingredient, natural or synthetic, with 
1 $ which the active ingredient is combined to facilitate its application, for example, to the plant, to seeds or to the soil. 
This carrier is therefore generally inert and it must be acceptable (for example, agronomically acceptable, particularly 
to the treated plant). 

The carrier may be a solid, for example, clays, natural or synthetic silicates, silica, resins, waxes, solid fertilizers 
(for example ammonium salts), ground natural minerals, such as kaolins, clays, talc, chalk, quartz, attapulgite, montmo- 

20 rillonite, bentonite or diatomaceous earth, or ground synthetic minerals, such as silica, alumina, or silicates especially 
aluminium or magnesium silicates. As solid carriers for granules the following are suitable: crushed or fractionated 
natural rocks such as calcite, marble, pumice, sepiolite and dolomite; synthetic granules of inorganic or organic meals; 
granules of organic material such as sawdust, coconut shells, corn cobs, corn husks or tobacco stalks; kieselguhr, 
tricalcium phosphate, powdered cork, or absorbent carbon black: water soluble polymers, resins, waxes; or solid fer- 

25 tilizers. Such solid compositions may, if desired, contain one or more compatible wetting, dispersing, emulsifying or 
colouring agents which, when solid, may also serve as a diluent. 

The carrier may also be liquid, for example: water; alcohols, particularly butanol or glycol, as well as their ethers 
or esters, particularly methylglycol acetate; ketones, particularly acetone, cyclohexanone, methylethyl ketone, meth- 
ylisobutylketone, or isophorone; petroleum fractions such as paraffinic or aromatic hydrocarbons, particularly xylenes 

30 or alkyl naphthalenes; mineral or vegetable oils; aliphatic chlorinated hydrocarbons, particularly trichloroethane or 
methylene chloride; aromatic chlorinated hydrocarbons, particularly chlorobenzenes; watersoluble or strongly polar 
solvents such as dimethylformamide, dimethyl sulphoxide, or N-methylpyrrolidone; liquefied gases; or the like or a 
mixture thereof. 

The surface-active agent may be an emulsifying agent, dispersing agent or wetting agent of the ionic or non-ionic 

35 type or a mixture of such surface-active agents. Amongst these are e.g., salts of polyacrylic acids, salts of lignosulphonic 
acids, salts of phenolsulphonic or naphthalenesulphonic acids, polycondensates of ethylene oxide with fatty alcohols 
or fatty acids or fatty esters or fatty amines, substituted phenols (particularly alkylphenols or arylphenols), salts of 
sulphosuccinic acid esters, taurine derivatives (particularly alkyltaurates), phosphoric esters of alcohols or of poly- 
condensates of ethylene oxide with phenols, esters of fatty acids with polyols, or sulphate, sulphonate or phosphate 

40 functional derivatives of the above compounds. The presence of at least one surface-active agent is generally essential 
when the active ingredient and/or the inert carrier are only slightly water soluble or are not water soluble and the carrier 
agent of the composition for application is water. 

Compositions of the invention may further contain other additives such as adhesives or colorants. Adhesives such 
as carboxymethylcellulose or natural or synthetic polymers in the form of powders, granules or lattices, such as arabic 

45 gum, polyvinyl alcohol or polyvinyl acetate, natural phospholipids, such as cephalins or lecithins, or synthetic phos- 
pholipids can be used in the formulations. It is possible to use colorants such as inorganic pigments, for example: iron 
oxides, titanium oxides or Prussian Blue; organic dyestuffs, such as alizarin dyestuffs, azo dyestuffs or metal phthalo- 
cyanine dyestuffs; or trace nutrients such as salts of iron, manganese, boron, copper, cobalt, molybdenum or zinc. 
Compositions containing compounds of general formula (I) which may be applied to control arthropod, plant nem- 

50 atode, helminth or protozoan pests, may also contain synergists (e.g. piperonyl butoxide or sesamex), stabilizing sub- 
stances, other insecticides, acaricides, plant nematocides, anthelmintics or anticoccidials, fungicides (agricultural or 
veterinary as appropriate, e.g. benomyl and iprodione), bactericides, arthropod or vertebrate attractants or repellents 
or pheromones, deodorants, flavouring agents, dyes, or auxiliary therapeutic agents, e.g. trace elements. These may 
be designed to improve potency, persistence, safety, uptake where desired, spectrum of pests controlled or to enable 

55 the composition to perform other useful functions in the same animal or area treated. 

Examples of other pesticidally-active compounds which may be included in, or used in conjunction with the com- 
positions of the present invention are: acephate, chlorpyrifos, demeton-S-methyl, disulfoton, ethoprofos, fenitrothion, 
fenamiphos, fonofos, isazophos, isofenphos, malathion, monocrotophos, parathion, phorate, phosalone, pirimiphos- 
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methyl, terbufos, triazophos, cyfluthrin, cypermethrin, deltamethrin, fenpropathrin, fenvalerate, permethrin, tefluthrin, 
aldicarb, carbosulfan, methomyl, oxamyl, pirimicarb, bendiocarb, teflubenzuron, dicofol, endosulfan, lindane, benzox- 
imate, cartap, cyhexatin, tetradifon, avermectins, ivermectins, milbemycins, thiophanate, trichlorfon, dichlorvos, dia- 
veridine or dimetriadazole. 

For their agricultural application, the compounds of the formula(l) are therefore generally in the form of composi- 
tions, which are in various solid or liquid forms. 

Solid forms of compositions which can be used are dusting powders (with a content of the compound of formula 
(I) ranging up to 80%), wettable powders or granules (including water dispersible granules), particularly those obtained 
by extrusion, compacting, impregnation of a granular carrier, or granulation starting from a powder (the content of the 
compound of formula(l) in these wettable powders or granules being between about 0.5 and about 80%). Solid ho- 
mogenous or heterogenous compositions containing one or more compounds of general formula(l) for example gran- 
ules, pellets, briquettes or capsules, may be used to treat standing or running water over a period of time. A similar 
effect may be achieved using trickle or intermittent feeds of water dispersible concentrates as described herein. 

Liquid compositions, for example, include aqueous or non-aqueous solutions or suspensions (such as emulslfiable 
concentrates, emulsions, flowables, dispersions, or solutions) or aerosols. Liquid compositions also include, in partic- 
ular, emulsifiable concentrates, dispersions, emulsions, flowables, aerosols, wettable powders (or powder for spraying), 
dry flowables or pastes as forms of compositions which are liquid or intended to form liquid compositions when applied, 
for example as aqueous sprays (including low and ultra-low volume) or as fogs or aerosols. 

Liquid compositions, for example, in the form of emulslfiable or soluble concentrates most frequently comprise 
about 5 to about 80% by weight of the active ingredient, while the emulsions or solutions which are ready for application 
contain, in their case, about 0.01 to about 20% of the active ingredient. Besides the solvent, the emulsifiable or soluble 
concentrates may contain, when required, about 2 to about 50% of suitable additives, such as stabilizers, surface- 
active agents, penetrating agents, corrosion inhibitors, colorants or adhesives. Emulsions of any required concentra- 
tion, which are particularly suitable for application, for example, to plants, may be obtained from these concentrates 
by dilution with water. These compositions are included within the scope of the compositions which may be employed 
in the present invention. The emulsions may be in the form of water-in-oil or oil-in-water type and they may have a 
thick consistency. 

The liquid compositions of this invention may, in addition to normal agricultural use applications be used for example 
to treat substrates or sites infested or liable to infestation by arthropods (or other pests controlled by compounds of 
this invention) including premises, outdoor or indoor storage or processing areas, containers or equipment or standing 
or running water. 

All these aqueous dispersions or emulsions or spraying mixtures can be applied, for example, to crops by any 
suitable means, chiefly by spraying, at rates which are generally of the order of about 100 to about 1,200 liters of 
spraying mixture per hectare, but may be higher or lower (eg. low or ultra-low volume) depending upon the need or 
application technique. The compounds or compositions according to the invention are conveniently applied to vege- 
tation and in particular to roots or leaves having pests to be eliminated. Another method of application of the compounds 
or compositions according to the invention is by chemigation, that is to say, the addition of a formulation containing the 
active ingredient to irrigation water. This irrigation may be sprinkler irrigation for foliar pesticides or it can be ground 
irrigation or underground irrigation for soil or for systemic pesticides. 

The concentrated suspensions, which can be applied by spraying, are prepared so as to produce a stable fluid 
product which does not settle (fine grinding) and usually contain from about 10 to about 75% by weight of active 
ingredient, from about 0.5 to about 30% of surface-active agents, from about 0.1 to about 10% of thixotropic agents, 
from about 0 to about 30% of suitable additives, such as anti-foaming agents, corrosion inhibitors, stabilizers, pene- 
trating agents, adhesives and, as the carrier, water or an organic liquid in which the active ingredient is poorly soluble 
or insoluble Some organic solids or inorganic salts may be dissolved in the carrier to help prevent settling or as anti- 
freezes for water. 

The wettable powders (or powder for spraying) are usually prepared so that they contain from about 10 to about 
80% by weight of active ingredient, from about 20 to about 90% of a solid carrier, from about 0 to about 5% of a wetting 
agent, from about 3 to about 10% of a dispersing agent and, when necessary, from about 0 to about 80% of one or 
more stabilizers and/or other additives, such as penetrating agents, adhesives, anti-caking agents, colorants, or the 
like. To obtain these wettable powders, the active ingredient(s) is(are) thoroughly mixed in a suitable blender with 
additional substances which may be impregnated on the porous filler and is(are) ground using a mill or other suitable 
grinder. This produces wettable powders, the wettability and the suspendability of which are advantageous. They may 
be suspended in water to give any desired concentration and this suspension can be employed very advantageously 
in particular for application to plant foliage. 

The "water dispersible granules (WG)° (granules which are readily dispersible in water) have compositions which 
are substantially close to that of the wettable powders. They may be prepared by granulation of formulations described 
for the wettable powders, either by a wet route (contacting finely divided active ingredient with the inert filler and a little 
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water, e.g. 1 to 20% by weight, or with an aqueous solution of a dispersing agent or binder, followed by drying and 
screening), or by a dry route (compacting followed by grinding and screening). 

The application dose (effective dose) of active ingredient, also as a formulated composition, is generally between 
about 0.005 and about 1 5 kg/ha, preferably between about 0.01 , eg 0.02, and about 2 kg/ha. Therefore, the rates and 

5 concentrations of the formulated compositions may vary according to the method of application or the nature of the 
compositions or use thereof. Generally speaking, the compositions for application to control arthropod, plant nematode, 
helminth or protozoan pests usually contain from about 0.00001 % to about 95%, more particularly from about 0.0005% 
to about 50% by weight of one or more compounds of general formula(l) or of total active ingredients (that is to say 
the compound(s) of general formula(l) together with: other substances toxic to arthropods or plant nematodes, an- 

io thelmintics, anticoccidials, synergists, trace elements or stabilizers). The actual compositions employed and their rate 
of application will be selected to achieve the desired effect(s) by the farmer, livestock producer, medical or veterinary 
practitioner, pest control operator or other person skilled in the art. 

Solid or liquid compositions for application topically to animals, timber, stored products or household goods usually 
contain from about 0.00005% to about 90%, more particularly from about 0.001% to about 10%, by weight of one or 

is more compounds of general formula(l). For administration to animals orally or parenterally, including percutaneously 
solid or liquid compositions, these normally contain from about 0. 1 % to about 90% by weight of one or more compounds 
of general formula(l). Medicated feedstuffs normally contain from about 0.001% to about 3% by weight of one or more 
compounds of general formula(l). Concentrates or supplements for mixing with feedstuffs normally contain from about 
5% to about 90%, preferably from about 5% to about 50%, by weight of one or more compounds of general formula 

20 (|). Mineral salt licks normally contain from about 0. 1 % to about 1 0% by weight of one or more compounds of general 
formula(l). 

Dusts or liquid compositions for application to livestock, persons, goods, premises or outdoor areas may contain 
from about 0.0001% to about 15%, more especially from about 0,005% to about 2.0%, by weight, of one or more 
compounds of general formula(l). Suitable concentrations in treated waters are between about 0.0001 ppm and about 

25 20 ppm, more particularly about 0.001 ppm to about 5.0 ppm of one or more compounds of general formula(l) and may 
be used therapeutically in fish farming with appropriate exposure times. Edible baits may contain from about 0.01% to 
about 5%, preferably from about 0.01% to about 1.0%, by weight, of one or more compounds of general formula(l). 

When administered to vertebrates parenterally, orally or by percutaneous or other means, the dosage of com- 
pounds of general formula(l) will depend upon the species, age, or health of the vertebrate and upon the nature and 

30 degree of its actual or potential infestation by arthropod, helminth or protozoan pests. A single dose of about 0.1 to 
about 1 00 mg, preferably about 2.0 to about 20.0 mg, per kg body weight of the animal or doses of about 0.01 to about 
20.0 mg, preferably about 0. 1 to about 5.0 mg, per kg body weight of the animal per day, for sustained medication, are 
generally suitable by oral or parenteral administration. By use of sustained release formulations or devices, the daily 
doses required over a period of months may be combined and administered to animals on a single occasion. 

3 $ The following composition EXAMPLES 29A - 29L illustrate compositions for use against arthropods, especially 

mites or insects, plant nematodes, or helminth or protozan pests which comprise, as active ingredient, compounds of 
general formula (I), especially compounds according to formula (II), such as those described in preparative EXAMPLES 
1 to 27. The compositions described in EXAMPLES 29A - 29F can each be diluted in water to give a sprayable com- 
positon at concentrations suitable for use in the field. Generic chemical descriptions of the ingredients (for which all of 

40 the following percentages are in weight percent), used in the composition EXAMPLES 29A - 29L exemplified below, 
are as follows: 





Trade Name 


Chemical Description 


45 


Ethylan BCP 


Nonylphenol ethylene oxide condensate 




Soprophor BSU 


Tristyrylphenol ethylene oxide condensate 




Arylan CA 


A 70% w/v solution of calcium dodecylbenzenesulfonate 




Solvesso 150 


Light C 10 aromatic solvent 




Arylan S 


Sodium dodecylbenzenesulfonate 


50 


Darvan No2 


Sodium lignosulphonate 




Celite PF 


Synthetic magnesium silicate carrier 




Sopropon T36 


Sodium salts of polycarboxylic acids 




Rhodigel 23 


Polysaccharide xanthan gum 


55 


Bentone 38 


Organic derivative of magnesium montmorillonite 




Aerosil 


Microfine silicon dioxide 
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EXAMPLE 29A 

A water soluble concentrate is prepared with the composition as follows: 



Active ingredient 


7% 


Ethylan BCP 


10% 


N-methylpyrrolidone 


83% 



To a solution of Ethylan BCP dissolved in a portion of N-methylpyrrolidone is added the active ingredient with 
heating and stirring until dissolved. The resulting solution is made up to volume with the remainder of the solvent. 

EXAMPLE 29B 

An emulsifiable concentrate (EC) is prepared with the composition as follows: 



Active ingredient 


7% 


Soprophor BSU 


4% 


Arylan CA 


4% 


N-methylpyrrolidone 


50% 


Solvesso 150 


35% 



The first three components are dissolved in N-methylpyrrolidone and to this is then added the Solvesso 150 to 
give the final volume. 

EXAMPLE 29C 

A wettable powder (WP) is prepared with the composition as follows: 



Active ingredient 


40% 


Arylan S 


2% 


Darvan No2 


5% 


Celite PF 


53% 



The ingredients are mixed and ground in a hammer-mill to a powder with a particle size of less than 50 microns. 
EXAMPLE 29D 

An aqueous-flowable formulation is prepared with the composition as follows: 



Active ingredient 


40.00% 


Ethylan BCP 


1.00% 


Sopropon T360. 


0.20% 


Ethylene glycol 


5.00% 


Rhodigel 230. 


0.15% 


Water 


53.65% 



The ingredients are intimately mixed and are ground in a bead mill until a mean particle size of less than 3 microns 
is obtained. 

EXAMPLE 29E 

An emulsifiable suspension concentrate is prepared with the composition as follows: 



Active ingredient 



30.0% 
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(continued) 



Ethylan BCP 


10.0% 


Bentone 38 


0.5% 


Solvesso 150 


59.5% 



The ingredients are intimately mixed and ground in a beadmili until a mean particle size of less than 3 microns is 
obtained. 

EXAMPLE 29F 

A water dispersible granule is prepared with the composition as follows: 



Active ingredient 


30% 


Darvan No 2 


15% 


Arylan S 


8% 


Celite PF 


47% 



The ingredients are mixed, micronized in a fluid-energy mill and then granulated in a rotating pelletizer by spraying 
with water (up to 10%). The resulting granules are dried in a fluid-bed drier to remove excess water. 

EXAMPLE 29G 

A dusting powder is prepared with the composition as follows: 



Active ingredient 


1 to 10% 


Talc powder-superfine 


99 to 90% 



The ingredients are intimately mixed and further ground as necessary to achieve a fine powder This powder may 
be appplied to a locus of arthropod infestation, for example refuse dumps, stored products or household goods or 
animals infested by, or at risk of infestation by, arthropods to control the arthropods by oral ingestion. Suitable means 
for distributing the dusting powder to the locus of arthropod infestation include mechanical blowers, handshakers or 
livestock self treatment devices. 

EXAMPLE 29H 

An edible bait is prepared with the composition as follows: 



Active ingredient 


0.1 to 1.0% 


Wheat flour 


80% 


Molasses 


19.9 to 19% 



The ingredients are intimately mixed and formed as required into a bait form. This edible bait may be distributed 
at a locus, for example domestic or industrial premises, e.g. kitchens, hospitals or stores, or outdoor areas, infested 
by arthropods, for example ants, locusts, cockroaches or flies, to control the arthropods by oral ingestion. 

EXAMPLE 29I 

A solution formulation is prepared with a composition as follows: 



Active ingredient 


15% 


Dimethyl sulfoxide 


85% 



The active ingredient is dissolved in dimethyl sulfoxide with mixing and or heating as required. This solution may 
be applied percutaneously as a pour-on application to domestic animals infested by arthropods or after sterilization by 
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fixation through a polytetrafluoroethylene membrane (0.22 micrometer pore size), by parenteral injection, at a rate of 
application of from 1 .2 to 12 ml of solution per 100 kg of animal body weight. 



EXAMPLE 29J 

A wettable powder is prepared with the composition as follows: 



Active ingredient 


50% 


Ethylan BCP 


5% 


Aerosil 


5% 


Celite PF 


40% 



The Ethylan BCP is absorbed onto the Aerosil which is then mixed with the other ingredients and ground in a 
hammer-mill to give a wettable powder which may be diluted with water to a concentration of from 0.001% to 2% by 
weight of the active compound and applied to a locus of infestation by arthropods, for example, dipterous larvae or 
plant nematodes, by spraying, or to domestic animals infested by, or at risk of infection by arthropods, helminths or 
protozoa, by spraying or dipping, or by oral administration in drinking water, to control the arthropods, helminths or 
protozoa. 

EXAMPLE 29K 



A slow release bolus composition is formed from granules containing the following components in varying percent- 
ages(similar to those described for the previous compositions) depending upon need: 

25 

Active ingredient 
Density agent 
Slow-release agent 
Binder 

30 

The intimately mixed ingredients are formed into granules which are compressed into a bolus with a specific gravity 
of 2 or more. This can be administered orally to ruminant domestic animals for retention within the reticulo-rumen to 
give a continual slow release of active compound over an extended period of time to control infestation of the ruminant 
domestic animals by arthropods, helminths or protozoa. 

35 

EXAMPLE 29L 



A slow release composition in the form of granules, pellets, brickettes or the like can be prepared with compositions 
as follows: 



Active ingredient 


0.5 to 25% 


Polyvinyl chloride 


75 to 99.5% 


Dioctyl phthalate (plasticizer) 


catalytic amount 



The components are blended and then formed into suitable shapes by melt-extrusion or molding. These compo- 
sition are useful, for example, for addition to standing water or for fabrication into collars or eartags for attachment to 
domestic animals to control pests by slow release. 

While the present invention has been set forth in specific and illustrative details and described with preferred 
particularity, it is susceptible to changes, modifications or alternations, obvious to one of ordinary skill in the art, without 
departing from the scope and spirit of the invention, which is defined by the claims appended hereto. 
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Claims 



Claims for the following Contracting States : AT, BE, CH, LI, DE, DK, FR, GB, GR, IT, LU, MC, NL, PT, SE 

1. A 1 -(2-pyridyl)pyrazole of formula (I) 



X is a halogen, nitro or unsubstituted or halo-substituted alkylsulfenyl, alkylsulfinyl or alkylsulfonyl, wherein 
the alky! moiety is a linear or branched chain, containing one to four carbon atoms, and where substituted, is 
substituted by one of more halogen atoms, which are the same or different, up to full substitution of the alkyl 
moiety; 

Y is hydrogen, halogen, cyano, alkylsulfenyl, alkylsulfinyl, alkylsulfonyl, alkoxy, amino, alkylamino, dialkylami- 
no, trialkylammonium salt, cyanoalkylamino, alkoxyalkylamino, alkoxycarbonylamino, alkylcarbonylamino, 
haloalkylcarbonylamino, alkylaminocarbonylamino, dialkylaminocarbonylamino or alkoxyalkylideneimino, 
wherein the alkyl and alkoxy moieties are linear or branched and contain one to four carbon atoms, and the 
haloalkyl moieties are substituted by one or more halogen atoms, which are the same or different, up to full 
substitution of the alkyl moiety; 
Z is cyano or halogen; and 

R 2 , R3, R 4 and R 5 are each individually hydrogen, halogen, alkyl, haloalkyl, alkoxy, haloalkoxy, cyano or nitro, 
wherein the alkyl and alkoxy moieties are linear or branched and contain one to four carbon atoms, and the 
halo-substituted moieties are substituted by one or more halogen atoms, which are the same or different, up 
to full substitution of the alkyl and alkoxy moieties; at least one of R 2 to R 5 being other then hydrogen; or an 
acid addition salt thereof. 

2. A compound according to claim 1 having a formula (II), 



wherein Y is as defined in claim 1 , 

Rt is linear or branched alkyl of one of four carbon atoms, which is substituted by one or more halogen atoms, 
which are the same or different, up to full substitution of the alkyl group; 
n is 0, 1 or 2; and 

R 2 and R 4 are as defined in claim 1 , at least one of R 2 and R 4 being other than hydrogen; or 
an acid addition salt thereof. 




R4 



wherein: 




R4 
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A compound according to claim 2 wherein: 

Y is amino, alkylamino, alkylsulfenyl, alkylsulfinyl, alkylsulfonyl, alkoxyalkylamino, alkylcarbonylamino, 
haloalkylcarbonylamino or alkoxyalkylideneimino, wherein the alky! and alkoxy moieties are linear or branched 
and contain one to four carbon atoms, and the haloalkyl moieties are substituted by one or more halogen 
atoms, which are the same or different, up to full substitution of the alkyl moiety; Rg is hydrogen or halogen; and 
R 4 is hydrogen, halogen, haloalkyl or haloalkoxy, wherein the haloalkyl or haloalkoxy moiety is linear or 
branched and contains one to four carbon atoms, and is substituted by one or more halogen atoms, which are 
the same or different, up to full substitution of the alkyl and alkoxy moieties; at least one of Rg and R 4 being 
other than hydrogen. 

A compound according to claim 3 wherein: 

Y is amino, alkylamino, alkoxymethylamino or alkoxyalkylideneimino wherein the alkyl and alkoxy moieties 
contain one or two carbon atoms; 

R., is trifluoromethyl, dichlorofluoromethyl or chlorodifluoromethyl; 
R 2 is bromine, chlorine or fluorine; and 

R 4 is bromine, chlorine, fluorine, trifluoromethyl or trifluoromethoxy. 
A compound according to claim 4, which is: 

1-[2-(3-chloro-5-trifluoromethyl)pyridyl]-5-amino-3-cyano-4-chlorcdifluoromethylsulfeny 

1-[2-(3-chloro-5-trifluoromethyl)py^ 

H2-(3-chloro-5-trifluoromethyl)py^ 

1-[2-(3-chloro-54rifluoromethyl)pyridyl]-5-amino-3-cyano-4-dichlorofluoromethylsulfenylpyra2ole 

142-(3-chloro-5-trifluoromethyl)pyridyl]-5-ethoxymethylamino-3^yano-4-dichlorofluoromethylsulfe- 

nylpyrazole; 

1-[2-(3-chloro-5-trifluoromethyl)pyridyl]-5-amino-3-cyano-4-trifluoromethylsulfenylpyrazole; 
1-[2-(3-chloro-5-trifluoromethyl^ 

1-[2-(3-chloro-5-trifluoromethyl)pyridyl]-5-amino-3-cyano-4-trifluoromethylsulfonylpyrazole; 

1-[2-(3-chloro-5-trifluoromethyl)pyridyl]-5-amino-3-cyano-4-difluoromethylsulfinylpyrazole; 

1-[2-(3-chloro-54rifluoroemethyl)p^^ 

1-[2-(3-chloro-5-trifluoromethyl)pyridyl]-5-amino-3-cyano-4-methylsulfenylpyrazole; 
1-[2-(3-chloro-5-trifluoromethyl)pyridyl]-5-amino-3-cyano-4-methylsulfinylpyrazole; or 
1-[2-(3,5-dichloro)pyridyl]-5-amino-3-cyano-4-trrfluoromethylsulfenylpyrazole; or 
an acid addition salt thereof. 

A compound according to claim 5 which is: 

1-[2-(3-chloro-54rifluoromethyl)pyri^ 

142-(3-chloro-54rifluoromethyl)pyridyl]-5-amino-3-cyano-4-chlorodifluoromethylsulfonylpyrazole; 
H2-(3-chloro-5-trifluoromethy^ 

1-[2-(3-chloro-5-trifluoromethyl)pyridyl]-5-amino-3-cyano-4-trifluoromethylsulfonylpyrazole; 
1-[2-(3-chloro-5-trifluoromethyl)pyridyl]-5-amino-3-cyano-4-difluoromethylsulfinylpyrazoIe; or 
1-[2-(3-chloro-5-trifluoromethyl)pyridyl]-5-amino-3-cyano-4-methylsulfinylpyrazole or; 
an acid addition salt thereof. 

A process for the preparation of a compound according to any one of claims 1 to 6, which process comprises: 

A) when the compound of formula (I) is a compound in which Y is amino; and 

a) Z is cyano and X is alkylsulfenyl or haloalkylsulfenyl, dehydrating a compound of formula 6 



EP 0 500 209 B1 



H 2 NOC ,, , SRi 
%Jl-NH 2 

R4 



in which R,, R 2 , R 3 , R4 and R 5 are as defined in claim 1 or an amino protected derivative thereof; 
b) Z is cyano and X is alkylsulfenyl or haloalkylsulfenyl, reacting a compound of formula 10 



nc 1^JLnh 2 

R4 
10 



in which R 2 , R 3 , and R 5 are as defined in claim 1 , or an amino protected derivative thereof, with a 
sulfenyl halide R^Halo in which R, is alkyl or haloalkyl of 1 to 4 carbon atoms and Halo is a halogen; 
c) Z is a cyano and X is halogen or nitro, dehydrating a compound of formula _12 




R4 
12 

in which X is halogen or nitro and Ffe, R 3 , R 4 and R 5 are as defined in claim 1 , or an amino protected 
derivative thereof; or 

d) when Z is halogen and X is halogen, nitro, alkylsulfenyl or haloalkylsulfenyl, reacting a compound of 
formula 15 
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Ag02C — p J 




NH2 



R5 



15 



in which R 2 , R 3 , R 4 and R 5 are as defined in claim 1 or an amino protected derivative thereof, with halogen; 
and, where appropriate, deprotecting the amino group, 

B) when the compound of formula (I) is a compound in which: 

a) Y is alkyiamino, dialkylamino, trialkylammonium salt, cyanoalkylamino or alkoxyalkylamino, reacting a 
compound of formula (I) in which Y is amino with a corresponding unsubstituted or cyano or alkoxy sub- 
stituted alkylating agent or when Y is methylamino a reductive methylation of a compound of a formula 
(I) in which Y is amino; 

b) Y is alkylcarbonylamino or haloalkylcarbonylamino, reacting a compound of formula (I) in which Y is 
amino with an alkylcarbonyl halide or haloalkylcarbonyl halide; 

c) Y is alkoxycarbonylamino, alkylaminocarbonylamino or dialkylaminocarbonylamino, reacting a com- 
pound of formula (I) in which Y is amino with phosgene and subsequently with an alkyl alcohol, alkylamine 
or dialkylamine; or 

d) Y is alkoxyalkylideneimino, reacting a compound of formula (I) in which Y is amino with an alkyl ortho- 
formate; 

C) when the compound of formula (I) is a compound in which: 

a) Y is hydrogen, halogen, cyano or alkylsulphenyl, converting a compound of formula (I) in which Y is 
amino to a diazonium salt and subsequently to a compound of formula (I) in which Y is hydrogen, halogen, 
cyano or alkylsulphenyl; or 

b) Y is alkoxy, alkylating a compound of formula 




R2 
R3 




N 



R4 



19 



in which Z, X, Rg, R 3 , R 4 and R 5 are as defined in claim 1; 



D) when the compound of formula (I) is a compound in which: 



a) X is a alkylsulfenyl or haloalkylsulfenyl, reacting a compound of formula 25. 
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in which Z, Y, R 2 , R 3 , R 4 and R 5 are as defined in claim 1 with an alkyl halide R-, Halo in which R 1 is alkyl 

or haloalkyl of 1 to 4 carbon atoms and Halo is halogen; or 

b) when X is haloalkylsulfenyl, reacting a compound of formula 22 




in which Z, Y, R 2 , R 3 , R 4 and R 5 are as defined in claim 1 with a haloalkane containing two or more halogen 
atoms; or 

E) when the compound of formula (I) is a compound in which X is alkylsulfinyl, haloalkylsulfinyi, alkylsulfonyl 
or haloalkylsulphonyl, oxidising the corresponding compound of formula (I) in which X is alkylsulfenyl or 
haloalkylsulfenyl; 

and optionally converting the compound of formula (I) thus obtained to an acid addition salt. 
A process according to claim 7, for preparing a compound of formula (I), having a formula (la). 




wherein R 2 , R 3 , R 4 and R 5 are as defined for formula (I), X is alkylsulfenyl, haloalkylsulfenyl, alkylsulfinyl, haloalkyl- 
sulfinyl, alkylsulfonyl, haloalkylsulfonyl, halogen or nitro and Z is cyano or halogen, wherein an intermediate ester 
compound of formula 4 
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R02C -p rr-H 



NH2 




in which R is C,_4 lower alkyi and amino is optionally protected as required: 

a) is reacted with a sulfenyl halide, F^SHalo in which is alkyl or haloalkyl, in an organic reaction medium, 
optionally in the presence of an acid acceptor to obtain an intermediate sulfenylated compound of formula 5. 



R02°-p — fr SRl 

N. N JJ~NH 2 




*4 
5 



in which R and R 1 are as hereinbefore defined and R 2> R 3 , R 4 and R 5 are as defined in claim 1, which inter- 
mediate compound of formula 5 is then amidated with ammonia in an inert organic solvent, in the presence 
of a catalyst, at a temperature from -78°C to 50°C or optionally the intermediate ester 5 is hydrolyzed to the 
corresponding acid, converted to the acid chloride and then is reacted with ammonia to give an intermediate 
carboxamide compound of formula 6 as defined in claim 7 which then is converted by a dehydrating agent, 
optionally in an organic solvent, at a temperature from 30°C to 180°C to a compound of formula (la), wherein 
Z is cyano and X is alkylsulfenyl or haloalkylsulfenyl, which compound is then optionally oxidized to obtain a 
compound of formula (la), wherein X is S(0) n R 1 in which n is 1 or 2 and R 1 is as defined above: 
b) is reacted, in a similar manner as a) above, according to the amidation procedure to give an intermediate 
carboxamide compound of formula 9 



H2NOC- r7 - 1 

N >-NH 2 




9 



R4 



in which R 2> R 3 , R 4 and R 5 are as defined in claim 1 which then is converted according to the dehydration 
procedure defined above in a) to give an intermediate nitrile compound of formula JO as defined in claim 7 
and then is reacted with R^Halo according to the sulfenylation procedure defined above in a) to give a com- 
pound of formula (la), wherein Z is cyano and X is alkylsulfenyl or haloalkylsulfenyl which is then optionally 
oxidized to give a compound of formula (la) wherein X is Sp)^ in which n is 1 or 2, and R 1 is as defined above: 
c) is halogenated or nitrated according to known procedures to give an intermediate ester compound of formula 
11 
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R02C-r n-X 



NH2 




11 



in which R is as hereinbefore defined and Rg, R 3 , R 4 and R 5 are as defined in claim 1 and X is halogen or 
nitro, which is then reacted, in a similar manner as to a) above, according to the amidation procedure to give 
an intermediate carboxamide compound of formula J2 as defined in claim 7 which is then converted according 
to the dehydration procedure of a) to give a compound of formula (la), wherein Z is cyano and X is halogen 
or nitro; or 

d) is converted to the intermediate sulfenylated ester compound of formula 5, according to a) above, or to the 
halogenated or nitrated intermediate ester compound of formula V[, according to c) above, which compound 
of formula 5 or V[ is then hydrolysed to an intermediate compound of formula _14, 




in which R 2 , R 3 , R 4 and R 5 are defined in claims 1 and X is alkylsulfenyl, haloalkylsulfenyl, halogen or nitro, 
which is then converted to an intermediate dry silver salt compound of formula t5 as defined in claim 7 which 
is then reacted with a halogen, according to a Hunsdiecker procedure, to give a compound of formula (la), 
wherein Z is halogen, X is alkylsulfenyl, haloalkylsulfenyl, halogen or nitro and Y is amino, and optionally the 
compound of formula_16, wherein X is alkylsulfenyl or haloalkylsulfenyl is oxidised, according to the procedure 
of a) above, to give a compound of formula (la), wherein Z is halogen, X is alkylsulfinyl, haloalkylsulfinyl, 
alkylsulfonyl or haloalkylsulfonyl and Y is amino; and 

the compound of formula (I) thus obtained is optionally converted into an acid addition salt thereof. 

A process according to claim 7 for preparing a compound of formula (I) having a formula (lb): 



Z T lT X - / (Amino 
N * N "^" N \ Derivative) 




(lb) 



R4 



wherein X, Z, R 2 , R 3 , R 4 and R 5 are as defined for general formula (I) and an amino derivative Y is alkylamino, 
dialkylamino, trialkylammonium salt, cyanoalkylamino, alkoxyalkylamino, alkylcarbonylamino, haloalkylcarbo- 
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. nylamino, alkoxycarbonylamino, alky lam inocarbony (amino, dlalkylaminocarbonylamino or alkoxyalkylideneimino, 
wherein a compound of formula (la) as defined in claim 8: 

a) is reacted with an unsubstituted or cyano or alkoxy substituted alkylating agent, in an inert solvent at a 
s temperature form 0°C to 160°C optionally in the presence of a base or optionally by known Eschweiler-Clark 

reductive methylation using formaldehyde and formic acid to give a compound of formula (lb), in which the 
amino derivative Y is alkylamino, dialkylamino, trialkylammonium salt, cyanoalkylamino or alkoxyalkylamino; 

b) is reacted with an alkylcarbonyl halide or haloalkylcarbonyl halide, in an organic solvent at a temperature 
from -10°C to 100°C, optionally in the presence of an acid acceptor, to give a compound of formula (lb), in 

10 which the amino derivative Y is alkylcarbonylamino or haloalkylcarbonylamino; 

c) is reacted with phosgene to give an intermediate chlorocarbonylamino or isocyanato compound, which then 
is reacted with an alkyl alcohol, alkylamine or dialkylamine in an organic solvent at a temperature from -20°C 
to 100°C, optionally in the presence of a base, to give a compound of formula (lb), in which the amino derivative 
Y is alkoxycarbonylamino, alkylaminocarbonylamino or dialkylaminocarbonylamino; or 

15 d) is reacted with an alkyl orthoformate in the present of a catalyst at a temperature from -20°C to 180°C, 

optionally in an organic solvent, to give a compound of formula (lb), in which the amino derivative Y is alkoxy- 
alkylideneimino; and 

the compound formula (I) thus obtained is optionally converted into an acid addition salt thereof. 

20 

10. A process according to claim 7 of preparing a compound of formula (I), having a formula (Ic), 




wherein X, Z, R 2 , R 3 , R 4 and R 5 are as defined for general formula (I) and Y sub is hydrogen, halogen, cyano, 
alkylsulfenyl, alkylsulfinyl, alkylsulfonyl or alkoxy wherein a compound of formula (la) as defined in claim 8 

35 

a) is deaminated in an inert organic solvent at a temperature from -20°C to 180°C, to convert the compound 
of formula (la), in which Y is amino, into its corresponding diazonium salt, followed by quenching the diazonium 
salt, at a temperature from -20°C to 180°C with a quenching agent, to obtain a compound of formula (Ic), in 
which Y^b is hydrogen, halogen, cyano or alkylsulfenyl, and then the compound, in which Y sub is alkylsulfenyl 

40 is optionally oxidised, according to the procedure of claim 8a), to a compound of formula (Ic) in which Y sub is 

alkylsulfinyl or alkylsulfonyl; or 

b) is reacted by substitutive deamination as in a) above, to give a compound of formula (Ic), which Y sub is 
halogen, which compound is then converted to an organomagnesium or organolithium derivative, then said 
organometallic derivative is reacted with oxodiperoxy-molybdenum(pyridine)(hexamethylphosphoric triamide) 

45 or a trialkyl borate and an oxidising agent such as hydrogen peroxide to obtain an intermediate hydroxy com- 

pound of formula 19 
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in which Z, X, R 2 , R 3 , R 4 and R 5 are as defined in claim 1 , which is then reacted with an alkylating agent in 
an inert solvent at a temperature from -20°C to 200°C, to obtain a compound of formula (Ic) in which Y sub is 
alkoxy; and a compound of formula (I) thus obtained is optionally converted into an acid addition salt thereof. 

11. A process according to claim 7 of preparing a compound of formula (I), having a formula (Id), 



70 



75 




wherein Y, Z, n, R 1t R 2 , R 3 , R 4 and R 5 are as defined for general formula (I) and X is S(0) n R 1 as defined in claim 
2, wherein an intermediate compound of formula (V), 



25 




R4 



wherein Y, Z, n, R 2 , R 3 , R 4 and R 5 are as defined in claim 1 and Y and Z are optionally protected as required: 

a) is reacted with a mixture of bromine and a metal thiocyanate to give an intermediate compound of formula 
25 as defined in claim 7 which is then treated with an alkylating agent, optionally in the presence of a base, 
to give a compound of formula (Id) in which X is alkylsulfenyl or haloalkylsulfenyl, or optionally the intermediate 
compound 25, in which X is thiocyano, is oxidised to a corresponding intermediate disulfide compound 22 as 
defined in claim 7 which is then reacted with a haloalkane containing more than one halogen atom, optionally 
in the presence of a reducing agent to give a compound of formula (Id), in which X is haloalkylsulfenyl, and 
optionally the compound thus produced is oxidised to give a compound of formula (Id), in which X is alkylsulf inyl, 
haloalkylsulfinyl, alkylsulfonyl or haloalkylsulfonyl; or 

b) is reacted with chlorosulfonic or dichlorosulfonic acid to give an intermediate compound of formula 21 



45 



50 




R4 
21 



in which Z, Y, R 2 , R 3 , R 4 and R 5 are as hereinbefore defined, then the chlorosulfonyl compound, £1 is reacted 
with a reducing agent to give a disulfide intermediate 22 as defined in a) and a disulfide 22 as defined in a) 
above and the disulphide 22 is converted as in a) above to give a compound of formula (Id), in which X is 
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haloalkylsulfenyl, and optionally the sultenyl compound thus produced is oxidised to give a compound of for- 
mula (Id) in which X is haloalkylsulfinyl, or haloalkylsulfonyl; and the compound of formula (I) thus obtained is 
optionally converted into an acid addition salt thereof. 

12. A composition for the control of arthropod, nematode, helminth or protozoan pests comprising an effective amount 
of a compound of formula (I) or an acid addition salt thereof as an active ingredient and one or more agronomically 
or medicinally compatible components comprising one or more solid or liquid carriers, diluents, adjuvants and/or 
surface active agents. 

13. A composition according to claim 12 comprising 0.05 to 95% by weight of compound of formula (I) or an acid 
addition salt thereof. 

14. A composition according to claim 1 2 or 1 3 comprising 1 to 95% by weight of solid of liquid carrier and 0.5 to 50% 
by weight of diluent, adjuvant and surface active agent. 

15. A method for the control of arthropods, nematodes, helminth or protozoan pests at a locus which comprises treating 
the locus with an effective amount of a compound of formula (I) or an acid addition salt thereof. 

16. A method according to claim 15 wherein the locus comprises agricultural or horticultural plants or a medium in 
which the plants grow and the pests are arthropod or nematode pests of the plants, and the treatment is by applying 
to the plants or to the medium in which they grow an effective amount of compound of formula (I) or an acid addition 
salt thereof. 

17. A method according to claim 16 wherein the compound of formula (I) or acid addition salt thereof is applied to the 
locus, in which the arthropod or nematode pests are controlled, at a rate of 0.005 kg to 15 kg of compound per 
hectare treated. 

18. A method according to claim 17 in which the compound of formula (I) or acid addition salt thereof is applied at a 
rate of 0.02 kg to 2 kg per hectare. 

19. A method according to claim 17 or 18 wherein said pests are mites, aphids, insects or plant nematodes or a 
combination thereof, which comprises incorporating the compound into soil in which the plants are planted or are 
to be planted, or applying the compound to the plant's seeds to the plant's roots, or to the plant's foliage. 

20. A method according to claim 19 wherein: said insects are soil insects in the Coleoptera order, Lepidoptera order 
or Diptera order or foliar insects in the Lepidoptera order, Coleoptera order, Homoptera order or Thysanoptera 
order; said mites are in the subclass Acari; and said aphids are in the Homoptera order. 

21. A method according to claim 15 wherein said method is employed in the field of veterinary or livestock husbandry 
or in the maintenance of public health against: arthropods, or helminths or protozoa which are parasitic internally 
or externally upon warm-blooded vertebrates. 

22. A compound of formula 4 as defined in claim 8. 

23. A compound of formula 5 as defined in claim 8. 

24. A compound of formula 6 as defined in claim 7. 

25. A compound of formula 9 as defined in claim 8. 

26. A compound of formula JO as defined in claim 7. 

27. A compound of formula JM as defined in claim 8. 

28. A compound of formula _12 as defined in claim 7. 

29. A compound of formula V as defined in claim 11. 
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30. A compound according to claim 29 wherein 

Y is amino, alkylamino, alkoxymethylamino or alkoxyalkylideneimino, wherein the alkyl and alkoxy moieties 
contain one or two carbon atoms; 
R 2 is bromine, chlorine or fluorine; 
R 3 and R 5 are each hydrogen; and 

F*4 is bromine, chlorine, fluorine, trifluoromethyl or trifluoromethoxy. 

31. A process for preparing a compound according to claim 22, 25 or 26, which is of formula 4, 9, or_10 which process 
comprises: 

a) when the compound is a compound of formula 4, reacting a alkyl 2-oxo-3-cyanopropionate with a 
2-pyridylhydrazine compound of formula 3, 



NHNH2 




3 



in which R 2 , R 3 , R 4 and R 5 are as defined in claim 1 ; 

b) when the compound is a compound of formula 9, amidating with ammon ia an ester compound of formula 4; or 

c) when the compound is a compound of formula 10 dehydrating with a dehydrating agent a carboxamide 
compound of formula 9. 

Claims for the following Contracting State : ES 

1 . A process for the preparation of a 1 -(2-pyridyl)pyrazole of formula (I) 




R4 



wherein: 

X is a halogen, nitro or unsubstituted or halo-substituted alkylsulfenyl, alkylsulfinyl or alkylsulfonyl, wherein 
the alkyl moiety is a linear or branched chain, containing one to four carbon atoms, and where substituted, is 
substituted by one of more halogen atoms, which are the same or different, up to full substitution of the alkyl 
moiety; Y is hydrogen, halogen, cyano, alkylsulfenyl, alkylsulfinyl, alkylsulfonyl, alkoxy, amino, alkylamino, 
dialkylamino, trialkylammonium salt, cyanoalkylamino, alkoxyalkylamino, alkoxycarbonylamino, alkylcarbo- 
nylamino, haloalkylcarbonylamino, alkylaminrcarbonylamino, dialkylaminocarbonylamino or alkoxyalkylide- 
neimino, wherein the alkyl and alkoxy moieties are linear or branched and contain one to four carbon atoms, 
and the haloalkyl moieties are substituted by one or more halogen atoms, which are the same or different, up 
to full substitution of the alkyl moiety; 
Z is cyano or halogen; and 

R 2 , R 3 , R 4 and R 5 are each individually hydrogen, halogen, alkyl, haloalkyl, alkoxy, haloalkoxy, cyano or nitro, 
wherein the alkyl and alkoxy moieties are linear or branched and contain one to four carbon atoms, and the 
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halo-substituted moieties are substituted by one or more halogen atoms, which are the same or different, up 
to full substitution of the alkyl and alkoxy moieties; at least one of Rg to R 5 being other then hydrogen; or an 
acid addition salt thereof; 

which process comprises: 

A) when the compound of formula (I) is a compound in which Y is amino; and 

a) Z is cyano and X is alkylsulfenyl or haloalkylsulfenyl, dehydrating a compound of formula 6 



H 2 NOC -jj jpSRi 

n. n ;Lnh 2 




R4 



in which R,, R 2 , R 3 , R 4 and R 5 are as hereinbefore defined or an amino protected derivative thereof; 
b) Z is cyano and X is alkylsulfenyl or haloalkylsulfenyl, reacting a compound of formula _10 




R4 
10 



in which R 2 , R 3 , R 4 and R 5 are as hereinbefore defined, or an amino protected derivative thereof, with a 
sulfenyl halide R^Halo in which is alkyl or haloalkyl of 1 to 4.carbon atoms and Halo is a halogen; 
c) Z is a cyano and X is halogen or nitro, dehydrating a compound of formula 12 



H2NOC-J; — rjpX 

N >-NH2 




R4 



12 



in which X is halogen or nitro and Rg, R 3 , R 4 and R 5 are as hereinbefore defined, or an amino protected 
derivative thereof; or 

d) when Z is halogen and X is halogen, nitro, alkylsulfenyl or haloalkylsulfenyl, reacting a compound of 
formula 15 
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in which R 2 , R 3 , R 4 and R 5 are as hereinbefore defined or an amino protected derivative thereof, with 
halogen; 

and, where appropriate, deprotecting the amino group, 

B) when the compound of formula (I) is a compound in which: 

a) Y is alkylamino, dialkylamino, trialkylammonium salt, cyanoalkylamino or alkoxyalkylamino, reacting a 
compound of formula (I) in which Y is amino with a corresponding unsubstituted or-cyano or alkoxy sub- 
stituted alkylating agent or when Y is methylamino a reductive methylation of a compound of a formula 
(I) in which Y is amino; 

b) Y is alkylcarbonylamino or haloalkylcarbonylamino, reacting a compound of formula (I) in which Y is 
amino with an alkylcarbonyl halide or haloalkylcarbonyl halide; 

c) Y is alkoxycarbonylamino, alkylaminocarbonylamino or dialkylaminocarbonylamino, reacting a com- 
pound of formula (I) in which Y is amino with phosgene and subsequently with an alkyl alcohol, alkylamine 
or dialkylamine; or 

d) Y is alkoxyalkylideneimino, reacting a compound of formula (I) in which Y is amino with an alkyl ortho- 
formate; 

C) when the compound of formula (I) is a compound in which: 

a) Y is hydrogen, halogen, cyano or alkylsulphenyl, converting a compound of formula (I) in which Y is 
amino to a diazonium salt and subsequently to a compound of formula (I) in which Y is hydrogen, halogen, 
cyano or alkylsulphenyl; or 

b) Y is alkoxy, alkylating a compound of formula ,19 




R4 
19 



in which Z, X, R2, R 3 , R 4 and R 5 are as hereinbefore defined; 
D) when the compound of formula (I) is a compound in which: 

a) X is a alkylsulfenyl or haloalkylsulfenyl, reacting a compound of formula 25 
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25 



H4 



in which Z, Y, R 2 , R 3 , R 4 and R 5 are as hereinbefore defined with an alkyl halide R 1 Halo in which R., is 
alkyl or haloalkyl of 1 to 4 carbon atoms and Halo is halogen; or 
b) when X is haloalkylsulfenyl, reacting a compound of formula 22 




in which Z, Y, R 2 , R 3 , R 4 and R 5 are as hereinbefore defined with a haloalkane containing two or more 
halogen atoms; or 

E) when the compound of formula (I) Is a compound in which X is alkylsulfinyl, haloalkylsulfinyl, alkylsulfonyl 
or haloalkylsulphonyl, oxidising the corresponding compound of formula (I) in which X is alkylsulfenyl or 
haloalkylsulfenyl; 

and optionally converting the compound of formula (I) thus obtained to an acid addition salt. 
A process according to claim 1 , for preparing a compound of formula (I), having a formula (la) 




wherein R 2 , R 3 , R 4 and R 5 are as defined for formula (I), X is alkylsulfenyl, haloalkylsulfenyl, alkylsulfinyl, haloalkyl- 
sulfinyl, alkylsulfonyl, haloalkylsulfonyl, halogen or nitro and Z is cyano or halogen, wherein an intermediate ester 
compound of formula 4 
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RO2C 




•H 

NH2 



4 



R2 
R3 



R5 



R4 



in, which R is C,_ 4 lower alkyl and amino is optionally protected as required: 

a) is reacted with a sulfenyl halide, R-, SHalo in which R 1 is alkyl or haloalkyl, in an organic reaction medium, 
optionally in the presence of an acid acceptor to obtain an intermediate sulfenylated compound of formula 5 



in which R and R, are as hereinbefore defined and R 2 , R 3 , R 4 and R 5 are as defined in claim 1 , which inter- 
mediate compound of formula 5 is then amidated with ammonia in an inert organic solvent, in the presence 
of a catalyst, at a temperature from -78°C to 50°C or optionally the intermediate ester 5 is hydrolyzed to the 
corresponding acid, converted to the acid chloride and then is reacted with ammonia to give an intermediate 
carboxamide compound of formula 6 as defined in claim 1 which then is converted by a dehydrating agent, 
optionally in an organic solvent, at a temperature from 30°C to 180°C to a compound of formula (la), wherein 
Z is cyano and X is alkylsulfenyl or haloalkylsulfenyl, which compound is then optionally oxidized to obtain a 
compound of formula (la), wherein X is SfO)^ in which n is 1 or 2 and R 1 is as defined above: 
b) is reacted, in a similar manner as a) above, according to the amidation procedure to give an intermediate 
carboxamide compound of formula 9 



in which R 2> R 3 , R 4 and R 5 are as defined in claim 1 which then is converted according to the dehydration 
procedure defined above in a) to give an intermediate nitrile compound of formula ^10 as defined in claim 1 
and then is reacted with R-, SHalo according to the sulfenylation procedure defined above in a) to give a com- 
pound of formula (la), wherein Z is .cyano and X is alkylsulfenyl or haloalkylsulfenyl which is then optionally 
oxidized to give a compound of formula (la) wherein X is S(0) n R 1 in which n is 1 or 2, and R t is as defined above: 
c) is halogenated or nitrated according to known procedures to give an intermediate ester compound of formula 
11 




P4 



5 . 




9 



R4 
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in which R is as hereinbefore defined and Rg, R 3 , R 4 and R 5 are as defined in claim 1 and X is halogen or 
nitro, which is then reacted, in a similar manner as to a) above, according to the amidation procedure to give 
an intermediate carboxamide compound of formula J2 as defined in claim 1 which is then converted according 
to the dehydration procedure of a) to give a compound of formula (la), wherein Z is cyano and X is halogen 
or nitro; or 

d) is converted to the intermediate sulfenylated ester compound of formula 5, according to a) above, or to the 
halogenated or nitrated intermediate ester compound of formula V[, according to c) above, which compound 
of formula 5 or 11 is then hydrolysed to an intermediate compound of formula 14, 




in which R 2 , R 3 , R 4 and R 5 are defined in claim 1 and X is alkylsulfenyl, haloalkylsulfenyl, halogen or nitro, 
which is then converted to an intermediate dry silver salt compound of formula 15 as defined in claim 1 which 
is then reacted with a halogen, according to a Hunsdiecker procedure, to give a compound of formula (la), 
wherein Z is halogen, X is alkylsulfenyl, haloalkylsulfenyl, halogen or nitro and Y is amino, and optionally the 
compound of formula J6, wherein X is alkylsulfenyl or haloalkylsulfenyl is oxidised, according to the procedure 
of a) above, to give a compound of formula (la), wherein Z is halogen, X is alkylsulfinyl, haloalkylsulfinyl, 
alkylsulfonyl or haloalkylsulfonyl and Y is amino; and 

the compound of formula (I) thus obtained is optionally converted into an acid addition salt thereof. 

A process according to claim 1 for preparing a compound of formula (I) having a formula (lb): 



Z ~T |T X / (Axaino 
N >N< Derivative) 

N ^» 




(lb) 



R4 



wherein X, Z, R 2 , R 3 , R 4 and R 5 are as defined for general formula (I) and an amino derivative Y is alkylamino, 
dialkylamino, trialkylammonium salt, cyanoalkylamino, alkoxyalkylamino, alkylcarbonylamino, haloalkylcarbo- 
nylamino, alkoxycarbonylamino, alkylaminocarbonylamino, dialkylaminocarbonylamino or alkoxyalkylideneimino, 
wherein a compound of formula (la) as defined in claim 2: 
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a) is reacted with an unsubstituted or cyano or aikoxy substituted alkylating agent, in an inert solvent at a 
temperature form 0°C to 160°C optionally in the presence of a base or optionally by known Eschweiler-Clark 
reductive methylation using formaldehyde and formic acid to give a compound of formula (lb), in which the 
amino derivative Y is alkylamino, dialkylamino, trialkylammonium salt, cyanoalkylamino or alkoxyalkyiamino; 

b) is reacted with an alkylcarbonyl halide or haloalkylcarbonyl halide, in an organic solvent at a temperature 
from -10°C to 100°C, optionally in the-presence of an acid acceptor, to give a compound of formula (lb), in 
which the amino derivative Y is alkylcarbonylamino or haloalkylcarbonylamino; 

c) is reacted with phosgene to give an intermediate chlorocarbonylamino or isocyanato compound, which then 
is reacted with an alkyl alcohol, alkylamine or dialkylamine in an organic solvent at a temperature from -20°C 
to 100°C, optionally in the presence of a base, to give a compound of formula (lb), in which the amino derivative 
Y is alkoxycarbonylamino, alkylaminocarbonylamino or dialkylaminocarbonylamino; or 

d) is reacted with an alkyl orthoformate in the present of a catalyst at a temperature from -20°C to 180°C, 
optionally in an organic solvent, to give a compound of formula (lb), in which the amino derivative Y is alkoxy- 
alkylideneimino; and 

the compound formula (I) thus obtained is optionally converted into an acid addition salt thereof. 
A process according to claim 1 of preparing a compound of formula (I), having a formula (Ic), 



wherein X, Z, R 2 , R 3> R 4 and R 5 are as defined for general formula (I) and Y sub is hydrogen, halogen, cyano, 
alkylsulfenyl, alkylsulfinyl, alkylsulfonyl or aikoxy wherein acompound of formula (la) as defined in claim 2 

a) is deaminated in an inert organic solvent at a temperature from -20°C to 180°C, to convert the compound 
of formula (la), in which Y is amino, into its corresponding diazonium salt, followed by quenching the diazonium 
salt, at a temperature from -20°C to 180 D C with a quenching agent, to obtain a compound of formula (Ic), in 
which Y^b is hydrogen, halogen, cyano or alkylsulfenyl, and then the compound, in which Y sub is alkylsulfenyl 
is optionally oxidised, according to the procedure of claim 2a), to a compound of formula (Ic) in which Y sub is 
alkylsulfinyl or alkylsulfonyl; or 

b) is reacted by substitutive deamination as in a) above, to give a compound of formula (Ic), which Y sub is 
halogen, which compound is then converted to an organomagnesium or organolithium derivative, then said 
organometallic derivative is reacted with oxodiperoxy-molybdenum(pyridine)(hexamethylphosphoric triamide) 
or a trialkyl borate and an oxidising agent such as hydrogen peroxide to obtain an intermediate hydroxy com- 
pound of formula _19 




(Ic) 



R4 




R2 
*3 




R4 



19 



in which Z, X, R 2 , R3, R4 and R 5 are as defined in claim 1, which is then reacted with an alkylating agent in 
an inert solvent at a temperature from -20°C to 200°C, to obtain a compound of formula (Ic) in which Y sub is 
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alkoxy, and a compound of formula (I) thus obtained is optionally converted into an acid addition salt thereof. 
A process according to claim 1 of preparing a compound of formula (I), having a formula (Id), 

Z -j; jr-S(OyRi 

N 

H4 

wherein Y, Z, n, R v R 2 , R 3 , R 4 and R 5 are as defined for general formula (I) and X is S(0) n R., wherein R t is linear 
or branched alkyl of one to four carbon atoms, which is substituted by one or more halogen atoms, which are the 
same or different, up to full substitution of the alkyl group, and n is 0, 1 or 2, wherein an intermediate compound 
of formula (V), 




R4 



wherein Y, Z, n, R 2 , R 3 , R 4 and R 5 are as defined in claim 1 and Y and Z are optionally protected as required: 

a) is reacted with a mixture of bromine and a metal thiocyanate to give an intermediate compound of formula 
25 as defined in claim 1 which is then treated with an alkylating agent, optionally in the presence of a base, 
to give a compound of formula (Id) in which X is alkylsuff enyl or haloalkylsulf enyl, or optionally the intermediate 
compound 25, in which X is thiocyano, is oxidised to a corresponding intermediate disulfide compound 22 as 
defined in claim 1 which is then reacted with a haloalkane containing more than one halogen atom, optionally 
in the presence of a reducing agent to give a compound of formula (Id), in which X is haloalkylsulfenyl, and 
optionally the compound thus produced is oxidised to give a compound of formula (Id), in which X is alky Isulfinyl, 
haloalkylsulfinyl, alkylsulfonyl or haloalkylsulfonyl; or 

b) is reacted with chlorosulfonic or dichlorosulfonic acid to give an intermediate compound of formula 21 




R4 
21 



in which Z, Y, R 2 , R 3 , R 4 and R 5 are as hereinbefore defined, then the chlorosulfonyl compound, 21 is reacted 
with a reducing agent to give a disulfide intermediate 22 as defined in a) and a disulfide 22 as defined in a) 
above and the disulphide 22 is converted as in a) above to give a compound of formula (Id), in which X is 
haloalkylsulfenyl, and optionally the sulfenyl compound thus produced is oxidised to give a compound of for- 
mula (Id) in which X is haloalkylsulfinyl, or haloalkylsulfonyl; and the compound of formula (I) thus obtained is 
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optionally converted into an acid addition salt thereof. 
A process according to claim 1 for the preparation of a compound having a formula (II), 




wherein Y is as defined in claim 1 , 

is linear or branched alkyl of one of four carbon atoms, which is substituted by one or more halogen atoms, 
which are the same or different, up to full substitution of the alkyl group; 
n is 0, 1 or 2; and 

R 2 and R 4 are as defined in claim 1 , at least one of R 2 and R 4 being other than hydrogen; or 
an acid addition salt thereof. 

A process according to claim 6 for the preparation of a compound of formula (II) wherein: 

Y is amino, alkylamino, alkylsulfenyl, alkylsulfinyl, alkylsulfonyl, alkoxyalkylamino, alkylcarbonylamino, 
haloalkylcarbonylamino or alkoxyalkylideneimino, wherein the alkyl and alkoxy moieties are linear or branched 
and contain one to four carbon atoms, and the haloalkyl moieties are substituted by one or more halogen 
atoms, which are the same or different, up to full substitution of the alkyl moiety; 

R 2 is hydrogen or halogen; and 

R 4 is hydrogen, halogen, haloalkyl or haloalkoxy, wherein the haloalkyl or haloalkoxy moiety is linear or 
branched and contains one to four carbon atoms, and is substituted by one or more halogen atoms, which are 
the same or different, up to full substitution of the alkyl and alkoxy moieties; at least one of R2 and R4 being 
other than hydrogen. 

A process according to claim 7 for the preparation of a compound of formula (II) wherein: 

Y is amino, alkylamino, alkoxymethylamino or alkoxyalkylideneimino wherein the alkyl and alkoxy moieties 
contain one or two carbon atoms; 

R 1 is trifluoromethyl, dichlorofluoromethyl or chlorodifluoromethyl; 
R 2 is bromine, chlorine or fluorine; and 

R 4 is bromine, chlorine, fluorine, trifluoromethyl or trifluoromethoxy. 
A process according to claim 8 for the preparation of: 
1-[2-(3-chloro-5-trifluoromethyl)pyridyl]-5-am 

1-[2-(3-chloro-5-trifluoromethyl)pyridyl]-5-amino-3-cyano-4-chlorcdifluoromethylsu^ 

1-[2-(3-chloro-5-trifluoromethyl)pyridyl]-5-amino-3-cyano-4-chlorodifluoromethylsulfonv 

1-[2-(3-chloro-5-trifluoromethyl)py 

1-[2-(3-chloro-5-trifluoromethyl)pyri 

nylpyrazole; 

1*[2-(3-chloro-5-trifluoromethyl)pyridyl]-5-amino-3-cyano-4-trifluoromethylsulfenylpyrazole; 

1-[2-(3-chloro-5-trifluoromethyl)pyridyl]-5-amino-3-cyano-4-trifiuoromethylsulfinylpyrazole; 

1-[2-(3-chloro-5-trifluoromethyl)pyri 

1-[2-(3-chloro-5-trifluoromethyl)pyridyl]-5-amino-3-cyano-4-difluoromethylsuifinylpyrazole; 
1^2-(3-chloro-5-trifluoroemethyl)pyridyl]-5-amino-3-cyano-4-dichlorofluoromethylsulfon 
1-[2-(3-chloro-5-trifluoromethyl)pyridyl]-5-amino-3-cyano-4-methylsulfenylpyrazole; 
1-[2-(3-chloro-5-trifluoromethyl)pyridyl]-5-amino-3-cyano-4-methylsulfinylpyrazole; or 
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1 42-(3,5-dichloro)pyridyl]-5-amino-3-cyano-4-trifluoromethylsulfenyIpyrazole; or 
an acid addition salt thereof. 

10. A process according to claim 9 for the preparation of: 

5 

1-[2-(3-chloro-5-trifluoromethyl)pyridyl]-5-amino-3-cyano-4-chlorodifluoromethylsulfinylpy 

1-[2-(3-chloro-5-trifluoromethyl^^ 

1-[2-(3-chloro-5-trifluoromethyl)pyri 

142-(3"Chloro-5-trifluoromethyl)pyridyl]-5-amino-3<yano-44rifluoromethylsulfonylpyrazole; 
10 1-[2-(3-chloro-5-trifluoromethy^ or 

1- [2-(3-chlorO"5-trifluoromethyl)pyridyl]-5-amino-3-cyano-4-methylsulfinylpyrazole; or 
an acid addition salt thereof. 

1 1 . A process for the preparation of a composition for the control of arthropod, nematode, helminth or protozoan pests 
15 comprising an effective amount of a compound of formula (I) or an acid addition salt thereof as an active ingredient 

and one or more agronomically or medicinally compatible components comprising one or more solid or liquid 
carriers, diluents, adjuvants and/or surface active agents, which process comprises formulating the compound of 
formula (I) or acid addition salt thereof with the one or more agronomically or medicinally compatible components. 

*0 1 2. A process according to claim 1 1 for the preparation of a composition comprising 0.05 to 95% by weight of compound 
of formula (I) or an acid addition salt thereof. 

13. A process according to claim 11 or 12 comprising 1 to 95% by weight of solid of liquid carrier and 0.5 to 50% by 
weight of diluent, adjuvant and surface active agent. 

25 

1 4. A method for the control of arthropods, nematodes, helminth or protozoan pests at a locus which comprises treating 
the locus with an effective amount of a compound of formula (I) or an acid addition salt thereof. 

15. A method according to claim 14 wherein the locus comprises agricultural or horticultural plants or a medium in 
3 o which the plants grow and the pests are arthropod or nematode pests of the plants, and the treatment is by applying 

to the plants or to the medium in which they grow an effective amount of compound of formula (I) or an acid addition 
salt thereof. 

16. A method according to claim 15 wherein the compound of formula (I) or acid addition salt thereof is applied to the 
35 locus, in which the arthropod or nematode pests are controlled, at a rate of 0.005 kg to 15 kg of compound per 

hectare treated. 

17. A method according to claim 16 in which the compound of formula (I) or acid addition salt thereof is applied at a 
rate of 0.02 kg to 2 kg per hectare. 

40 

18. A method according to claim 16 or 17 wherein said pests are mites, aphids, insects or plant nematodes or a 
combination thereof, which comprises incorporating the compound into soil in which the plants are planted or are 
to be planted, or applying the compound to the plant's seeds to the plant's roots, or to the plant's foliage. 

45 19. A method according to claim 18 wherein: said insects are soil insects in the Coleoptera order, Lepidoptera order 
or Diptera order or foliar insects in the Lepidoptera order, Coleoptera order, Homoptera order or Thysanoptera 
order; said mites are in the subclass Acari; and said aphids are in the Homoptera order 

20. A method according to claim 15 wherein said method is employed in the field of veterinary or livestock husbandry 
50 or in the maintenance of public health against: arthropods, or helminths or protozoa which are parasitic internally 

or externally upon warm-blooded vertebrates. 

21. A process for preparing a compound of formula 4 or 9 as defined in claim 2 or_10 as defined in claim 1, which 
process comprises: 

55 

a) when the compound is a compound of formula 4, reacting a C-,^ alkyl 2-oxo-3-cyanopropionate with a 

2- pyridylhydrazine compound of formula 3, 
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NHNH2 



5 



R2 

*3 




R4 



in which R 2 , R 3> R 4 and R 5 are as defined in claim 1 ; 

b) when the compound is a compound of formula 9, amidating with ammon ia an ester compound of formula 4; or 

c) when the compound is a compound of formula _10 dehydrating with a dehydrating agent a carboxamide 
compound of formula 9. 



*s 22. A compound of formula 4 as defined in claim 2. 

23. A compound of formula 5 as defined in claim 2. 

24. A compound of formula 6 as defined in claim 1 . 

20 

25. A compound of formula 9 as defined in claim 2. 

26. A compound of formula J_0 as defined in claim 1 . 
25 27. A compound of formula 11 as defined in claim 2. 

28. A compound of formula ,12 as defined in claim 1. 

29. A compound of formula V as defined in claim 5. 

30 

30. A compound according to claim 29 wherein 



Y is amino, alkylamino, alkoxymethylamino or alkoxyalkylideneimino, wherein the alkyl and alkoxy moieties 
contain one or two carbon atoms; 
R 2 is bromine, chlorine or fluorine; 
R 3 and R 5 are each hydrogen; and 

R 4 is bromine, chlorine, fluorine, trifluoromethyl or trifluoromethoxy. 



31. A compound of formula (I) as defined in any one of claims 1 to 10. 

40 

32. A composition for the control of arthropod, nematode, helminth or protozoan pests as defined in any one of claims 
11 to 13. 

45 Patentanspruche 

Patentanspruche fur folgende Vertragsstaaten : AT, BE, CH, LI, DE, DK, FR, GB, GR, IT, LU, MC, NL, PT, SE 

50 1.1 -(2-Pyridyl)pyrazol der Formel (I): 
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R4 



in der bedeuten: 

X ein Halogen, NItro Oder unsubstituiertes oder halogensubstituiertes Alkylsulfenyl, Alkylsulfinyl oder Alkylsul- 
fonyl, wobei der Alkylrest geradkettig oder verzweigt ist und 1 bis 4 Kohlenstoffatome enthalt und im Fade der 
Substitution mit einem oder mehreren Halogenatomen, die gleich oder voneinander verschieden sind, bis zur 
vollstandigen Substitution des Alkylrestes substituiert ist, 

Y Wasserstoff, Halogen, Cyano, Alkylsulfenyl, Alkylsulfinyl, Alkylsulfonyl, Alkoxy, Amino, Alkylamino, Dialky- 
lamino, ein Trialkylammoniumsalz, Cyanoalkylamino, Alkoxyalkylamino, Alkoxycarbonylamino, Alkylcarbonyl- 
amino, Halogenalkylcarbonylamino, Alkylaminocarbonyiamino, Dialkylaminocarbonylamino oder Alkoxyalky- 
lidenimino, wobei die Alkyl- und Alkoxyreste linear oder verzweigt sind und 1 bis 4 Kohlenstoffatome enthalten 
und die Halogenalkylreste mit einem oder mehreren Halogenatomen, die gleich oder voneinander verschieden 
sind, bis zur vollstandigen Substitution des Alkylrestes substituiert sind, 

Z Cyano oder Halogen und 

R 2» R 3> R 4 und R 5 jeweils einzeln Wasserstoff, Halogen, Alkyl, Halogenalkyl, Alkoxy, Halogenalkoxy, Cyano 
oder Nitro, wobei die Alkyl- und Alkoxyreste linear oder verzweigt sind und 1 bis 4 Kohlenstoffatome enthalten 
und die halogensubstituierten Reste mit einem oder mehreren Halogenatomen, die gleich oder voneinander 
verschieden sind, bis zur vollstandigen Substitution der Alkyl- und Alkoxyreste substituiert sind, und wobei 
mindestens einer der Substrtuenten R2 bis R 5 kein Wasserstoff ist, oder ein Saureadditionssalz davon. 

Verbindung nach Anspruch 1 der Formel (II): 



wobei Y wie in Anspruch 1 definiert ist, 

R 1 lineares oder verzweigtes Alkyl mit 1 bis 4 Kohlenstoffatomen ist, das mit einem oder mehreren Halogen- 
atomen, die gleich oder voneinander verschieden sind, bis zur vollstandigen Substitution der Alkylgruppe sub- 
stituiert ist, 

n 0, 1 oder 2 ist und 

R 2 und R 4 wie in Anspruch 1 definiert sind, und wobei mindestens einer der Substituenten Rg und R 4 kein 
Wasserstoff ist, oder 

ein Saureadditionssalz davon. 




H4 
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Verbindung nach Anspruch 2, wobei: 

Y Amino, Alkylamino, Alkylsulfenyl, Alkylsulfinyl, Alkylsulfonyl, Alkoxyalkylamino, Alkylcarbonylamino, Halo- 
genaikylcarbonylamino oder Alkoxyalkylidenimino ist, und wobei die Alkyl- und Alkoxyreste linear oder ver- 
zweigt sind und 1 bis 4 Kohlenstoffatome enthalten und die Halogenalkylreste mit einem oder mehreren Ha- 
logenatomen, die gleich oder voneinander verschieden sind, bis zur vollstandigen Substitution des Alkylrestes 
substituiert sind, 

R 2 Wasserstoff oder Halogen ist und 

R 4 Wasserstoff, Halogen, Halogenalkyl oder Halogenalkoxy ist, wobei der Halogenalkyl- oder Halogenalkoxy- 
rest linear oder verzweigt ist und 1 bis 4 Kohlenstoffatome enthalt und mit einem oder mehreren Halogenato- 
men, die gleich oder voneinander verschieden sind, bis zur vollstandigen Substitution der Alkyl- und Alkoxy- 
reste substituiert ist, und wobei mindestens einer der Substituenten R2 und R 4 kein Wasserstoff ist. 

Verbindung nach Anspruch 3, wobei: 

Y Amino, Alkylamino, Alkoxymethylamino oder Alkoxyalkylidenimino ist, und wobei die Alkyl- und Alkoxyreste 
1 oder 2 Kohlenstoffatome enthalten, 

R., Trifluormethyl, Dichlorfluormethyl oder Chlordifluormethyl ist, 
R 2 Brom, Chlor oder Fluor ist und 

R 4 Brom, Chlor, Fluor, Trifluormethyl oder Trifluormethoxy ist. 

Verbindung nach Anspruch 4, namlich: 

1-[2-(3-Chlor-5-trifluormethyl)pyridyl]-5-amino-3-cyano-4-chlordifluormethylsulfenylpyrazol, 

1-[2-(3-Chlor-5-trifluormethyl)pyridyl]-5-amino-3-cyano-4-chlordifluormethylsulfinylpyrazol, 

1-[2-(3-Chlor-5-trifluormethyl)pyridyl]-5-amino-3-cyano-4-chlordifluormethylsulfonylpyrazol, 

1-[2-(3-Chlor-5-trifluormethyl)pyridyl]-5-amino-3-cyano-4-dichlorfluormethylsulfenylpyrazol, 

1-[2-(3-Chlor-5-trifluormethyl)pyridyl]-5-ethoxymethyIamino-3-cyano-4-dichlorfluormethylsulfen 

1-[2-(3-Chlor-5-trifluormethyl)pyridyl]-5-amino-3-cyano-4-trifluormethylsulfenylpyrazol, 

1-[2-(3-Chlor-5-trifluormethyl)pyridyl]-5-amino-3-cyano-4-trifluormethylsulfinylpyrazol, 

1-[2-(3-Chlor-5-trifiuormethyl)pyridyl]-5-amino-3-cyano-4-trifluormethylsulfonylpyrazol, 

1-[2-(3-Chlor-5-trifluormethyl)pyridyl]-5-amino-3-cyano-4-difluormethylsulfinylpyrazol, 

1-[2-(3-Chlor-5-trifluormethyl)pyridyl]-5-amino-3-cyano-4-dichlorfluormethylsulfonylpyrazol; 

1-[2-(3-Chlor-5-trifluormethyl)pyridyl]-5-amino-3-cyano-4-methylsulfenylpyrazol, 

1-[2-(3-Chlor-5-trifluormethyl)pypidyl]-5-amino-3-cyano-4-methylsulfinyIpyrazol oder 

l-^^S^-DichlorJpyridyq-S-amino-S-cyano^-trifluormethylsulfenylpyrazol, oder 

ein Saureadditionssalz davon. 

Verbindung nach Anspruch 5, namlich: 

1-[2-(3-Chlor-5-trifluormethyl)pyridyl]-5-amino-3-cyano-4-chlordifluormethylsulfinylpyrazol, 
1-[2-(3-Chlor-5-trifluormethyl)pyridyl]-5-amino-3-cyano-4-chlordifluormethylsulfonylpyrazol, 
^^-(S-Chlor-S-trifluormethyOpyridyll-S-amino-S-cyano^-trifluormethylsulfinylpyrazol, 
1-[2-(3-Chlor-5-trifluormethyl)pyridyl]-5-amino-3-cyano-4-trifluormethylsulfonylpyrazol, 
1-[2-(3-Chlor-5-trifluormethyl)pyridyl]-5-amino-3-cyano-4-difluormethylsulfinylpyrazol oder 
1-[2-(3-Chlor-5-trifluormethyl)pyridyl]-5-amino-3-cyano-4-methylsulfinyIpyrazol, oder 

ein Saureadditionssalz davon. 

Verfahren zur Herstellung einer Verbindung nach einem der Anspruche 1 bis 6, bei dem: 
A) wenn die Verbindung der Formel (I) eine Verbindung ist, bei der Y Amino ist, und 
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a) Z Cyano und X Alkylsulfenyl oder Halogenalkylsulfenyl ist, eine Verbindung der Formel 6: 



H2NOC -p n-SRi 

N * 

R3 -^^-Rs 



R4 
-fi- 



wobei R-,, R 2 , R3, R 4 und R 5 wie in Anspruch 1 definiert sind, oder ein aminogeschutztes Derivat davon, 
dehydratisiert wird, 

b) Z Cyano und X Alkylsulfenyl oder Halogenalkylsulfenyl ist, eine Verbindung der Formel 10: 




wobei R 2 , R 3 , R 4 und R 5 wie in Anspruch 1 definiert sind, oder ein aminogeschutztes Derivat davon, mit 
einem Sulfenylhalogenid R^Halo, wobei R., Alkyl oder Halogenalkyl mit 1 bis 4 Kohlenstoffatomen und 
Halo ein Halogen ist, umgesetzt wird, 

c) Z Cyano und X Halogen oder Nitro ist, eine Verbindung der Formel 12: 



H 2 NOC-p rpX 

N ji-NH 2 

N 




wobei X Halogen oder Nitro ist und R 2> R 3 , R 4 und R 5 wie in Anspruch 1 definiert sind, oder ein amino- 
geschutztes Derivat davon, dehydratisiert wird, oder 

d) wenn Z Halogen und X Halogen, Nitro, Alkylsulfenyl oder Halogenalkylsulfenyl ist, eine Verbindung der 
Formel 15: 
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Ag02C -j t rr 

R2-f^N 
R4 




NH2 



R5 



15 



wobei R 2 , R 3 , R 4 und R 5 wie in Anspruch 1 definiert sind, oder ein aminogeschutztes Derivat davon, mit 
Halogen umgesetzt wird und, gegebenenfalls, die Aminogruppe von der Schutzgruppe befreit wird, 

B) wenn die Verbindung der Formel (I) eine Verbindung ist, bei der: 

a) Y Alkylamino, Dialkylamino, ein Trialkylammoniumsalz, Cyanoalkylamino oder Alkoxyalkylamino ist, 
eine Verbindung der Formel (I), bei der Y Amino ist, mit einem entsprechenden unsubstituierten oder 
cyano- oder alkoxysubstituierten Alkylierungsmittel umgesetzt wird, oder wenn Y Methylamino ist, eine 
Verbindung der Formel (I), bei der Y Amino ist, reduktiv methyliert wird, 

b) Y Alkylcarbonylamino oder Halogenalkylcarbonylamino ist, eine Verbindung der Formel (I), bei der Y 
Amino ist, mit einem Alkylcarbonylhalogenid oder Haiogenalkylcarbonylhalogenid umgesetzt wird, 

c) Y Alkoxycarbonylamino, Alkylaminocarbonylamino oder Dialkylaminocarbonylamino ist, eine Verbin- 
dung der Formel (I), bei der Y Amino ist, mit Phosgen und anschlieBend mit einem Alkylalkohol, Alkylamin 
oder Dialkylamin umgesetzt wird, oder 

d) Y Alkoxyalkylidenimino ist, eine Verbindung der Formel (I), bei der Y Amino ist, mit einem Alkylortho- 
formiat umgesetzt wird, 

C) wenn die Verbindung der Formel (I) eine Verbindung ist, bei der: 

a) Y Wasserstoff, Halogen, Cyano oder Alkylsulfenyl ist, eine Verbindung der Formel (I), bei der Y Amino 
ist, in ein Diazoniumsalz und anschlieGend in eine Verbindung der Formel (I), bei der Y Wasserstoff, 
Halogen, Cyano oder Alkylsulfenyl ist, umgewandelt wird, oder 

b) Y Alkoxy ist, eine Verbindung der Formel 19: 



R2 
*3 




R4 



19 



wobei Z, X, R 2 , R 3 , R 4 und R 5 wie in Anspruch definiert sind, alkyliert wird, 



D) wenn die Verbindung der Formel (I) eine Verbindung ist, bei der: 



a) X Alkylsulfenyl oder Halogenalkylsulfenyl ist, eine Verbindung der Formel 25: 
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SCN 



R2 
R3 




R5 



25 



R4 



wobei Z, Y, R 2> R 3 , R 4 und R 5 wie in Anspruch definiert sind, mit einem Alkylhalogenid R-,Halo, wobei R. 
Alkyl oder Halogenalkyl mit 1 bis 4 Kohlenstoffatomen und Halo Halogen ist, umgesetzt wird, Oder 

b) wenn X Halogenalkylsulfenyl ist, eine Verbindung der Formel 22: 



wobei Z, Y, R 2 , R 3 , R 4 und R 5 wie in Anspruch 1 definiert sind, mit einem Halogenalkan, das zwei oder 
mehrere Halogenatome enthalt, umgesetzt wird, oder 

E) wenn die Verbindung der Formel (I) eine Verbindung ist, bei der X Alkylsulfinyl, Halogenalkylsulfinyl, Al- 
kylsulfonyl oder Halogenalkylsuifonyl ist, die entsprechende Verbindung der Formel (I), bei der X Alkylsulf- 
enyl oder Halogenalkylsulfenyl ist, oxidiert wird, 

und gegebenenfalls die so erhaltene Verbindung der Formel (I) in ein Saureadditionssalz umgewandelt wird. 

Verfahren nach Anspruch 7 zur Herstellung einer Verbindung der Formel (I) mit der Formel (la): 




H4 



22 



2 




P4 



wobei R 2 , R 3 , R 4 und R 5 wie in Formel (I) definiert sind, X Alkylsulfenyl, Halogenalkylsulfenyl, Alkylsulfinyl, Halo- 
genalkylsulfinyl, Alkylsulfonyl, Halogenalkylsuifonyl, Halogen oder Nitro und Z Cyano oder Halogen ist, bei dem 
eine intermediare Ester-Verbindung der Formel 4: 
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4 



R4 



wobei R niederes C^-Alkyl bedeutet und die Aminogruppe gegebenenfalls geschutzt ist, wie es erforderlich ist: 

a) mit einem Sulfenylhalogenid RjSHalo, wobei R-, Alkyl oder Halogenalkyl ist, in einem organischen Reakti- 
onsmedium und gegebenenfalls in Gegenwart eines Saureakzeptors unter Erhalt einer intermediaren sulfe- 
nylierten Verbindung der Formel 5: 



RO2C— p rpSRi 

N. N >NH2 




R4 



wobei R und R 1 wie oben definiert sind und R 2 , R 3 , R 4 und R 5 wie in Anspruch 1 definiert sind, umgesetzt 
wird, worauf die intermediare Verbindung der Formel 5 dann mit Ammoniak in einem inerten organischen 
Losungsmittel in Gegenwart eines Katalysators bei einer Temperatur von -78°C bis 50°C amidiert wird oder 
gegebenenfalls der intermediare Ester 5 zur entsprechenden Saure hydrolysiert, in das Saurechlorid umge- 
wandelt und dann mit Ammoniak unter Erhalt einer intermediaren Carboxamid-Verbindung der in Anspruch 7 
definierten Formel 6 umgesetzt wird, die dann mit einem Dehydratisierungsmittel, gegebenenfalls in einem 
organischen Losungsmittel, bei einer Temperatur von 30°C bis 180°C in eine Verbindung der Formel (la), 
wobei Z Cyano und X Alkylsulfenyl oder Halogenalkylsulfenyl ist, umgewandelt wird, welche Verbindung dann 
gegebenenfalls unter Erhalt einer Verbindung der Formel (la), in der X S(0) n R 1f wobei n 1 oder 2 und R 1 wie 
oben definiert ist, bedeutet, oxidiert wird, 

b) auf ahnliche Weise wie oben in a) nach dem Amidierungsverfahren unter Erhalt einer intermediaren Car- 
boxamid-Verbindung der Formel 9: 




wobei R 2 , R 3 , R 4 und R 5 wie in Anspruch 1 definiert sind, umgesetzt wird, die dann nach dem oben in a) 
definierten Dehydratisierungsverfahren in eine intermediare Nitril-Verbindung der in Anspruch 7 definierten 
Formel 10 umgewandelt wird und dann mit R-jSHalo nach dem oben in a) definierten Sulfenylierungsverfahren 
unter Erhalt einer Verbindung der Formel (la), wobei Z Cyano und X Alkylsulfenyl oder Halogenalkylsulfenyl 
ist, umgesetzt wird, die dann gegebenenfalls unter Erhalt einer Verbindung der Formel (la), in der X SfO^R-,, 
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wobei n 1 oder 2 und R-, wie oben definiert ist, bedeutet, oxidiert wird, 

c) nach bekannten Verfahren unter Erhalt einer intermediaren Ester-Verbindung der Formel 11: 




11 



wobei R wie oben definiert ist und R 2> R 3 , R 4 und R 5 wie in Anspruch 1 definiert sind und X Halogen oder 
Nitro ist, halogeniert oder nitriert wird, die dann auf ahnliche Weise wie oben in a) nach dem Amidierungsver- 
fahren unter Erhalt einer intermediaren Carboxamid-Verbindung der in Anspruch 7 definierten Formel 12 um- 
gesetzt wird, welche dann nach dem Dehydratisierungsverfahren von a) in eine Verbindung der Formel (la), 
wobei Z Cyano und X Halogen oder Nitro ist, umgewandeft wird, oder 

d) nach dem obigen Abschnitt a) in die intermediare sulfenylierte Ester-Verbindung der Formel 5 umgewandelt 
wird oder nach dem obigen Abschnitt c) in die halogenierte oder nitrierte intermediare Ester-Verbindung der 
Formel 1 1 , wobei die Verbindung der Formel 5 oder 1 1 dann zu einer intermediaren Verbindung der Formel 1 4: 




wobei R 2 , R 3 , R 4 und R 5 wie in Anspruch 1 definiert sind und X Alkylsulfenyl, Halogenalkylsulfenyl, Halogen 
oder Nitro ist, hydrolysiert wird, die dann in eine intermediare trockene Silbersalz-Verbindung der in Anspruch 
7 definierten Formel 15 umgewandelt wird, welche dann mit einem Halogen nach einem Hunsdiecker-Verfah- 
ren unter Erhalt einer Verbindung der Formel (la), wobei Z Halogen, X Alkylsulfenyl, Halogenalkylsulfenyl, 
Halogen oder Nitro und Y Amino ist, umgesetzt wird, und gegebenenf alls die Verbindung der Formel 1 6, wobei 
X Alkylsulfenyl oder Halogenalkylsulfenyl ist, nach dem obigen Verfahren a) unter Erhalt einer Verbindung der 
Formel (la), wobei Z Halogen, X Alkylsulfinyl, Halogenalkylsulfinyl, Alkylsulfonyl oder Halogenalkylsulfonyl 
und Y Amino ist, oxidiert wird und 

die so erhaltene Verbindung der Formel (I) gegebenenfalls in ein Saureadditionssalz davon umgewandelt wird. 

Verfahren nach Anspruch 7 zur Herstellung einer Verbindung der Formel (I) mit der Formel (lb): 
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wobei X, Z, R 2 , R 3 , R 4 und R 5 wie fur die allgemeine Formel (I) definiert sind und ein Amino-Derivat Y Alkylamino, 
Dialkylamino, ein Trialkylammoniumsalz, Cyanoalkylamino, Alkoxyalkylamino, Alkylcarbonylamino, Halogenalkyl- 
carbonyiamino, Alkoxycarbonylamino, Alkylaminocarbonylamino, Dialkylaminocarbonyiamino oder Alkoxyalkyli- 
denimino ist, bei dem eine Verbindung der in Anspruch 8 definierten Formel (la): 

a) mit einem unsubstituierten oder cyano- oder alkoxysubstituierten Alkylierungsmittel in einem inerten Ld- 
sungsmittel bei einer Temperatur von 0°C bis 160°C und gegebenenfalls in Gegenwart einer Base oder ge- 
gebenenfalls durch die bekannte reduktive Methylierung nach Eschweiler-Clark unter Verwendung von Form- 
aldehyd und Ameisensaure unter Erhalt einer Verbindung der Formel (lb), wobei das Amino-Derivat Y Alky- 
lamino, Dialkylamino, ein Trialkylammoniumsalz, Cyanoalkylamino oder Alkoxyalkylamino ist, umgesetzt wird, 

b) mit einem Alkylcarbonylhalogenid oder Halogenalkylcarbonylhalogenid in einem organischen Losungsmittel 
bei einer Temperatur von -10°C bis 100°C und gegebenenfalls in Gegenwart eines Saureakzeptors unter 
Erhalt einer Verbindung der Formel (lb), wobei das Amino-Derivat Y Alkylcarbonylamino oder Halogenalkyl- 
carbonylamino ist, umgesetzt wird, 

c) mit Phosgen unter Erhalt einer intermediaren Chlorcarbonylamino- oder Isocyanato-Verbindung umgesetzt 
wird, die dann mit einem Alkylalkohol, Alkylamin oder Dialkylamin in einem organischen Losungsmittel bei 
einer Temperatur von -20°C bis 100°C und gegebenenfalls in Gegenwart einer Base unter Erhalt einer Ver- 
bindung der Formel (lb), wobei das Amino-Derivat Y Alkoxycarbonylamino, Alkylaminocarbonylamino oder 
Dialkylaminocarbonyiamino ist, umgesetzt wird, oder 

d) mit einem Alkylorthoformiat in Gegenwart eines Katalysators bei einer Temperatur von -20°C bis 180°C 
und gegebenenfalls in einem organischen Losungsmittel unter Erhalt einer Verbindung der Formel (lb), wobei 
das Amino-Derivat Y Alkoxyalkylidenimino ist, umgesetzt wird, und 

die so erhaltene Verbindung der Formel (I) gegebenenfalls in ein Saureadditionssalz davon umgewandelt wird. 

10. Verfahren nach Anspruch 7 zur Herstellung einer Verbindung der Formel (I) mit der Formel (Ic): 




R4 



wobei X, Z, R 2 , R 3 , R 4 und R 5 wie fur die allgemeine Formel (I) definiert sind und Y sub Wasserstoff, Halogen, 
Cyano, Alkylsulfenyi, Alkylsulfinyl, Alkylsulfonyl oder Alkoxy ist, bei dem eine Verbindung der in Anspruch 8 defi- 
nierten Formel (la): 

a) in einem inerten organischen Losungsmittel bei einer Temperatur von -20°C bis 180°C deaminiert wird, urn 
die Verbindung der Formel (la), wobei Y Amino ist, in ihr entsprechendes Diazoniumsalz umzuwandeln, worauf 
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das Diazoniumsalz bei einer Temperatur von -20°C bis 180°C mit einem Loschmittel geloscht wird, so daG 
sich eine Verbindung der Formel (Ic), in der Y sub Wasserstoff, Halogen, Cyano Oder Alkylsulfenyl ist, ergibt 
und dann die Verbindung, bei der Y sub Alkylsulfenyl ist, gegebenenfalls nach dem Verfahren von Anspruch 8 

a) zu einer Verbindung der Formel (Ic), in der Alkylsulfinyl oder Alkylsulfonyl ist, oxidiert wird, oder 

b) durch Substitutions-Deaminierung wie oben in a) unter Erhalt einer Verbindung der Formel (Ic), wobei Y^ 
Halogen ist, umgesetzt wird, welche Verbindung dann in ein Organomagnesium- oder Organolithium-Derivat 
umgewandelt wird, worauf das Organometall-Derivat mit Oxodiperoxymolybdan(pyridin)(hexamethylphos- 
phortriamid) oder einem Trialkylborat und einem Oxidationsmittel wie Wasserstoffperoxid unter Erhalt einer 
intermediaren Hydroxy- Verbindung der Formel 19: 



wobei Z, X, R 2 , R 3 , R 4 und R 5 wie in Anspruch 1 definiert sind, umgesetzt wird, die dann mit einem Alkylie- 
rungsmittel in einem inerten Losungsmittel bei einer Temperatur von -20°C bis 200°C unter Erhalt einer Ver- 
bindung der Formel (Ic), wobei Y sub Alkoxy ist, umgesetzt wird und 

eine so erhaltene Verbindung der Formel (I) gegebenenfalls in ein Saureadditionssalz davon umgewandelt wird. 

11. Verfahren nach Anspruch 7 zur Herstellung einer Verbindung der Formel (I) mit der Formel (Id): 



wobei Y, Z, n, R 1 , R 2 , R^ R4 und R 5 wie fur die allgemeine Formel (I) definiert sind und X das in Anspruch 2 
definierte S(0) n R 1 ist, bei dem eine intermedial Verbindung der Formel (V): 




R4 




K4 




R4 



wobei Y, Z, n, R 2 , R 3 , R 4 und R 5 wie in Anspruch 1 definiert sind und Y und Z gegebenenfalls geschutzt sind, wie 
es erforderlich ist: 
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a) mit einem Gemisch aus Brom und einem Metallthiocyanat unter Erhalt einer intermediaren Verbindung der 
in Anspruch 7 definierten Formel 25 umgesetzt wird, die dann mit einem Alkylierungsmittel und gegebenenfalls 
in Gegenwart einer Base unter Erhalt einer verbindung der Formel (Id), in der X Alkylsulfenyl Oder Halogenai- 
kylsulfenyl ist, umgesetzt wird, Oder gegebenenfalls die intermedial Verbindung 25, wobei X Thiocyano ist, 
zu einer entsprechenden intermediaren, in Anspruch 7 definierten Disulfid-Verbindung 22 oxidiert wird, die 
dann mit einem Halogenalkan, das mehr als ein Halogenatom enthalt, gegebenenfalls in Gegenwart eines 
Reduktionsmittels unter Erhalt einer Verbindung der Formel (Id), in der X Halogenalkylsulfenyl ist, umgesetzt 
wird und gegebenenfalls die so hergestellte Verbindung unter Erhalt einer Verbindung der Formel (Id), in der 
X Alkylsulfinyl, Halogenalkylsulfinyl, Alkylsulfonyl oder Halogenalkylsulfonyl ist, oxidiert wird, Oder 

b) mit Chlorsulfon- oder Dichlorsulfonsaure unter Erhalt einer intermediaren Verbindung der Formel 21 : 



wobei Z, Y, R 2 , R 3 , R 4 und R 5 wie oben definiert sind, umgesetzt wird, worauf die Chlorsulfonyl-Verbindung 
21 mit einem Reduktionsmittel unter Erhalt eines in a) definierten intermediaren Disulfids 22 und eines oben 
in a) definierten Disulfids 22 umgesetzt und das Disulfid 22 wie oben in a) in eine Verbindung der Formel (Id), 
in der X Halogenalkylsulfenyl ist, umgewandelt wird, und gegebenenfalls die so hergestellte Sulfenyl-Verbin- 
dung unter Erhalt einer Verbindung der Formel (Id), in der X Halogenalkylsulfinyl oder Halogenalkylsulfonyl 
ist, oxidiert wird, und die so erhaltene Verbindung der Formel (I) gegebenenfalls in ein Saureadditionssalz 
davon umgewandelt wird. 

12. Zusammensetzung zur Bekampfung von Arthropoden-, Nematoden-, Helminthen- oder Protozonschadlingen, die 
eine wirksame Menge einer Verbindung der Formel (I) oder eines Saureadditionssalzes davon als Wirkstoff und 
einen oder mehrere landwirtschaftlich oder medizinisch vertragliche Bestandteile, die einen oder mehrere feste 
oder flussige Trager, Verdunnungsmittel, Adjuvantien und/oder grenzflachenaktiven Mittel umfassen, enthalt. 

13. Zusammensetzung nach Anspruch 12, die 0,05 bis 95 Gew.-% einer Verbindung der Formel (I) oder eines Sau- 
readditionssalzes davon enthalt. 

14. Zusammensetzung nach Anspruch 12 oder 13, die 1 bis 95 Gew.-% eines festen oder flussigen Tragers und 0,5 
bis 50 Gew.-% Verdunnungsmittel, Adjuvans und grenzflachenaktives Mittel enthalt. 

15. Verfahren zur Bekampfung von Arthropoden-, Nematoden-, Helminthen- oder Protozonschadlingen auf einer 6rt- 
lichkeit, bei dem die Ortlichkeit mit einer wirksamen Menge einer Verbindung der Formel (I) oder eines Sauread- 
ditionssalzes davon behandelt wird. 

16. Verfahren nach Anspruch 15, wobei die Ortlichlichkeit landwirtschaftliche oder gartenbauliche Pflanzen oder ein 
Medium, in dem die Pflanzen wachsen, umfaBt und die Schadlinge Arthropoden- oder Nematodenschadlinge der 
Pflanzen sind und die Behandlung durch Ausbringung einer wirksamen Menge der Verbindung der Formel (I) oder 
eines Saureadditionssalzes davon auf die Pflanzen oder auf das Medium, in dem sie wachsen, erfolgt. 

17. Verfahren nach Anspruch 16, wobei die Verbindung der Formel (I) oder das Saureadditionssalz davon in einer 
Menge von 0,005 kg bis 1 5 kg der Verbindung pro behandeltem Hektar auf die Ortlichkeit, auf der die Arthopoden- 
oder Nematodenschadlinge bekampft werden, ausgebracht wird. 




R4 



21 



18. 



Verfahren nach Anspruch 17, wobei die Verbindung der Formel (I) oder das Saureadditionssalz davon in einer 
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- Menge von 0,02 kg bis 2 kg/ha ausgebracht wird. 

19. Verfahren nach Anspruch 17 oder 18, wobei es sich bei den Schadlingen urn Milben, Blattlause, Insekten Oder 
Pflanzennematoden Oder eine Kombination daraus handelt, bei dem die Verbindung in die Erde, in welche die 

5 Pflanzen gepflanzt sind oder gepflanzt werden sollen, eingefuhrt wird oder die Verbindung auf die Samen der 

Pflanze oder auf die Wurzeln der Pflanze oder auf die Blatter der Pflanze ausgebracht wird. 

20. Verfahren nach Anspruch 1 9, wobei die Insekten Erdinsekten der Ordnungen Coleoptera, Lepidoptera Oder Diptera 
oder Blattinsekten der Ordnungen Lepidoptera, Coleoptera, Homoptera oder Thysanoptera sind, die Milben zur 

10 Unterklasse Acari gehoren und die Blattlause zur Ordnung Homoptera gehoren. 

21. Verfahren nach Anspruch 15, wobei das Verfahren in der Verinarmedizin oder der Viehhaltung oder zur Erhaltung 
der Volksgesundheit gegen Arthorpoden oder Helminthen oder Protozoen, die innere oder auBere Parasiten bei 
warmblutigen Wirbeltieren sind, angewandt wird. 

15 

22. Verbindung der in Anspruch 8 definierten Formel 4. 

23. Verbindung der in Anspruch 8 definierten Formel 5. 
20 24. Verbindung der in Anspruch 7 definierten Formel 6. 

25. Verbindung der in Anspruch 8 definierten Formel 9. 

26. Verbindung der in Anspruch 7 definierten Formel 10. 

25 

27. Verbindung der in Anspruch 8 definierten Formel 11. 

28. Verbindung der in Anspruch 7 definierten Formel 12. 
30 29. Verbindung der in Anspruch 11 definierten Formel V. 

30. Verbindung nach Anspruch 29, wobei Y Amino, Alkylamino, Alkoxymethylamino oder Alkoxyalkylidenimino ist, und 
wobei die Alkyl- und Alkoxyreste 1 oder 2 Kohlenstoffatome enthalten, 

55 R 2 Brom, Chlor oder Fluor ist, 

R 3 und R 5 jeweils Wasserstoff sind und 

R 4 Brom, Chlor, Fluor, Trifluormethyl oder Trifluormethoxy ist. 

40 

31. Verfahren zur Herstellung einer Verbindung nach Anspruch 22, 25 oder 26 der Formel 4, 9 oder 10, bei dem: 

a) wenn die Verbindung eine Verbindung der Formel 4 ist, ein C-j^-Alkyl-2-oxo-3-cyanopropionat mit einer 
2-Pyridylhydrazin-Verbindung der Formel 3: 

45 



NHNH2 



50 




3 



wobei R 2 , R 3 , R 4 und R 5 wie in Anspruch 1 definiert sind, umgesetzt wird, 

b) wenn die Verbindung eine Verbindung der Formel 9 ist, eine Ester-Verbindung der Formel 4 mit Ammoniak 
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amidiert wird, oder 

c) wenn die Verbindung eine Verbindung der Formel 10 ist, eine Carboxamid-Verbindung der Formel 9 mit 
einem Dehydratisierungsmittel dehydratisiert wird. 

5 

Patentanspruchefur folgenden Vertragsstaat : ES 

1. Verfahren zur Herstellung eines 1 -(2-Pyridyl)pyrazols der Formel (I): 

10 



15 



20 




in der bedeuten: 

X ein Halogen, Nitro oder unsubstituiertes oder halogensubstituiertes Alkylsulfenyl, Alkylsulfinyl oder Alkylsul- 
25 fonyl, wobei der Alkylrest geradkettig oder verzweigt ist und 1 bis 4 Kohlenstoffatome enthalt und im Falle der 

Substitution mit einem oder mehreren Halogenatomen, die gleich oder voneinander verschieden sind, bis zur 
vollstandigen Substitution des Alkylrestes substituiert ist, 

Y Wasserstoff, Halogen, Cyano, Alkylsulfenyl, Alkylsulfinyl, Alkylsulfonyl, Alkoxy, Amino, Alkylamino, Dialky- 
30 lamino, ein Trialkylammoniumsalz, Cyanoalkylamino, Alkoxyalkylamino, Alkoxycarbonylamino, Alkylcarbonyl- 

amino, Halogenalkylcarbonylamino, Alkylaminocarbonylamino, Dialkylaminocarbonylamino oder Alkoxyalky- 
lidenimino, wobei die Alkyl- und Alkoxyreste linear oder verzweigt sind und 1 bis 4 Kohlenstoffatome enthalten 
und die Halogenalkylreste mit einem oder mehreren Halogenatomen, die gleich oder voneinander verschieden 
sind, bis zur vollstandigen Substitution des Alkylrestes substituiert sind, 

35 

Z Cyano oder Halogen und 

R 2« R 3> R 4 und R 5 jeweils einzeln Wasserstoff, Halogen, Alkyl, Halogenalkyl, Alkoxy, Halogenalkoxy, Cyano 
oder Nitro, wobei die Alkyl- und Alkoxyreste linear oder verzweigt sind und 1 bis 4 Kohlenstoffatome enthalten 
40 und die halogensubstituierten Reste mit einem oder mehreren Halogenatomen, die gleich oder voneinander 

verschieden sind, bis zur vollstandigen Substitution der Alkyl- und Alkoxyreste substituiert sind, und wobei 
mindestens einer der Substituenten R 2 bis R 5 kein Wasserstoff ist, oder eines Saureadditionssalzes davon, 
bei dem: 

45 A) wenn die Verbindung der Formel (I) eine Verbindung ist, bei der Y Amino ist, und 

a) Z Cyano und X Alkylsulfenyl oder Halogenalkylsulfenyl ist, eine Verbindung der Formel 6: 



55 
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H2NOC — p ji— SRl 

N 

^3 — k^ 1 — R5 



R4 



wobei R-,, R 2 , R 3 , R 4 und R 5 wie oben definiert sind, oder ein aminogeschutztes Derivat davon, dehydra- 
tisiert wird, 

b) Z Cyano und X Alkylsulfenyl oder Halogenalkylsulfenyl ist, eine Verbindung der Formel 10: 

NC-yr—ii 

N, JJ-NH2 
N 

R4 
10 

wobei R 2 , R 3 , R 4 und R 5 wie oben definiert sind, oder ein aminogeschutztes Derivat davon, mit einem 
Sulfenylhalogenid R-| SHalo, wobei R-, Alkyl oder Halogenalkyl mit 1 bis 4 Kohlenstoffatomen und Halo 
ein Halogen ist, umgesetzt wird, 

c) Z Cyano und X Halogen oder Nitro ist, eine Verbindung der Formel 12: 



H 2 N , OC-|^ jr-X 




wobei X Halogen oder Nitro ist und Rg, R 3 , R 4 und R 5 wie oben definiert sind, oder ein aminogeschutztes 
Derivat davon, dehydratisiert wird, oder 



d) wenn Z Halogen und X Halogen, Nitro, Alkylsulfenyl oder Halogenalkylsulfenyl ist, eine verbindung der 
Formel 15: 
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A&°2C p j| X 




NH2 



R5 



R4 



15 



wobei R 2> R 3 , R 4 und R 5 wie oben definiert sind, oder ein aminogeschutztes Derlvat davon, mit Halogen 
umgesetzt wird und, gegebenenfalls, die Aminogruppe von der Schutzgruppe befreit wird, 

B) wenn die Verbindung der Formel (I) eine Verbindung ist, bei der: 

a) Y Alkylamino, Dialkylamino, ein Trialkylammoniumsalz, Cyanoalkylamino oder Alkoxyalkylamino ist, 
eine Verbindung der Formel (I), bei der Y Amino ist, mit einem entsprechenden unsubstituierten oder 
cyano- oder alkoxysubstituierten Alkylierungsmittel umgesetzt wird, oder wenn Y Methylamino ist, eine 
Verbindung der Formel (I), bei der Y Amino ist, reduktiv methyliert wird, 

b) Y Alkylcarbonylamino oder Halogenalkylcarbonylamino ist, eine Verbindung der Formel (I), bei der Y 
Amino ist, mit einem Alkylcarbonylhalogenid oder Halogenalkylcarbonylhalogenid umgesetzt wird, 

c) Y Alkoxycarbonylamino, Alkylaminocarbonylamino oder Dialkylaminocarbonylamino ist, eine Verbin- 
dung der Formel (I), bei der Y Amino ist, mit Phosgen und anschlieflend mit einem Alkylalkohol, Alkylamin 
oder Dialkylamin umgesetzt wird, Oder 

d) Y Alkoxyalkylidenimino ist, eine Verbindung der Formel (I), bei der Y Amino ist, mit einem Aikylortho- 
formiat umgesetzt wird, 

C) wenn die Verbindung der Formel (I) eine Verbindung ist, bei der: 

a) Y Wasserstoff, Halogen, Cyano oder Alkylsulfenyl ist, eine Verbindung der Formel (I), bei der Y Amino 
ist, in ein Diazoniumsalz und anschlieBend in eine Verbindung der Formel (I), bei der Y Wasserstoff, 
Halogen, Cyano oder Alkylsulfenyl ist, umgewandelt wird, oder 

b) Y Alkoxy ist, eine Verbindung der Formel 19: 




Z 



X 



R4 



19 



wobei Z, X, R 2 , R 3 , R 4 und R 5 wie oben definiert sind, alkyliert wird, 



D) wenn die Verbindung der Formel (I) eine Verbindung ist, bei der: 
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a) X Alkylsulfenyl oder Halogenalkyisulfenyl ist, eine Verbindung der Formel 25: 




25 



R4 



wobei Z, Y, R 2 , R3, R4 und R 5 wie oben definiert sind, mit einem Alkylhalogenid R^alo, wobei R-, Alkyl 
oder Halogenalkyl mit 1 bis 4 Kohlenstoffatomen und Halo Halogen ist, umgesetzt wird, oder 



b) wenn X Halogenalkyisulfenyl ist, eine Verbindung der Formel 22: 




wobei Z, Y, R 2 , R 3> R 4 und R 5 wie oben definiert sind, mit einem Halogenalkan, das zwei oder mehrere 
Halogenatome enthalt, umgesetzt wird, oder 

E) wenn die Verbindung der Formel (I) eine Verbindung ist, bei der X Alkylsulfinyl, Halogenalkylsulfinyl, Al- 
kylsulfonyl oder Halogenalkylsulfonyl ist, die entsprechende Verbindung der Formel (I), bei der X Alkylsulfenyl 
oder Halogenalkyisulfenyl ist, oxidiert wird, 

und gegebenenfalls die so erhaltene Verbindung der Formel (I) in ein Saureadditionssalz umgewandelt wird. 

Verfahren nach Anspruch 1 zur Herstellung einer Verbindung der Formel (I) mit der Formel (la): 




wobei R 2 , R 3 , R 4 und R 5 wie fur Formel (I) definiert sind, X Alkylsulfenyl, Halogenalkyisulfenyl, Alkylsulfinyl, 
Halogenalkylsulfinyl, Alkylsulfonyl, Halogenalkylsulfonyl, Halogen oder Nitro und Z Cyano oder Halogen ist, bei 
dem eine intermedial Ester-Verbindung der Formel 4: 



EP 0 500 209 B1 



RO2C ,, , H 




4 



R4 



wobei R niederes C 1-4 -Alkyl bedeutet und die Aminogruppe gegebenenfalls geschutzt ist, wie es erforderlich ist: 

a) mit einem Sulfenylhalogenid R^Halo, wobei R-, Alkyl oder Halogenalkyl ist, in einem organischen Reakti- 
onsmedium und gegebenenfalls in Gegenwart eines Saureakzeptors unter Erhalt einer intermediaren sulfe- 
nylierten Verbindung der Formel 5: 



P02C-p -pSRi 




R4 



5 



wobei R und R 1 wie oben definiert sind und R 2 , R 3 , R 4 und R 5 wie in Anspruch 1 definiert sind, umgesetzt 
wird, worauf die intermediare Verbindung der Formel 5 dann mit Ammoniak in einem inerten organischen 
Losungsmittel in Gegenwart eines Katalysators bei einer Temperatur von -78°C bis 50°C amidiert wird oder 
gegebenenfalls der intermediare Ester 5 zur entsprechenden Saure hydrolysiert, in das Saurechlorid umge- 
wandelt und dann mit Ammoniak unter Erhalt einer intermediaren Carboxamid-Verbindung der in Anspruch 1 
definierten Formel 6 umgesetzt wird, die dann mit einem Dehydratisierungsmittel, gegebenenfalls in einem 
organischen Losungsmittel, bei einer Temperatur von 30°C bis 180°C in eine Verbindung der Formel (la), 
wobei Z Cyano und X Alkylsulfenyl oder Halogenalkylsulfenyl ist, umgewandelt wird, weiche Verbindung dann 
gegebenenfalls unter Erhalt einer Verbindung der Formel (la), in der X S(0) n R 1t wobei n 1 oder 2 und R., wie 
oben definiert ist, bedeutet, oxidiert wird, 

b) auf ahnliche Weise wie oben in a) nach dem Amidierungsverfahren unter Erhalt einer intermediaren Car- 
boxamid-Verbindung der Formel 9: 



H2NOC ir-n 




9 



wobei R 2 , R 3 , R 4 und R 5 wie in Anspruch 1 definiert sind, umgesetzt wird, die dann nach dem oben in a) 
definierten Dehydratisierungsverfahren in eine intermediare Nitril-Verbindung der in Anspruch 1 definierten 
Formel 10 umgewandelt wird und dann mit R-,SHalo nach dem oben in a) definierten Sulfenylierungsverfahren 
unter Erhalt einer Verbindung der Formel (la), wobei Z Cyano und X Alkylsulfenyl oder Halogenalkylsulfenyl 
ist, umgesetzt wird, die dann gegebenenfalls unter Erhalt einer Verbindung der Formel (la), in der X S(0) n R.,, 
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wobei n 1 oder 2 und R 1 wie oben definiert ist, bedeutet, oxidiert wird, 

c) nach bekannten Verfahren unter Erhalt einer intermediaren Ester-Verbindung der Formel 11: 




R4 



wobei R wie oben definiert ist und R 2 , R 3 , R 4 und R 5 wie in Anspruch 1 definiert sind und X Halogen oder 
Nitro ist, halogeniert oder nitriert wird, die dann auf ahnliche Weise wie oben in a) nach dem Amidierungsver- 
fahren unter Erhalt einer intermediaren Carboxamid-Verbindung der in Anspruch 1 definierten Formel 12 um- 
gesetzt wird, welche dann nach dem Dehydratisierungsverfahren von a) in eine Verbindung der Formel (la), 
wobei Z Cyano und X Halogen oder Nitro ist, umgewandelt wird, oder 

d) nach dem obigen Abschnitt a) in die intermediare sulfenylierte Ester-Verbindung der Formel 5 umgewandelt 
wird oder nach dem obigen Abschnitt c) in die halogenierte oder nitrierte intermediare Ester-Verbindung der 
Formel 11 , wobei die Verbindung der Formel 5 oder 11 dann zu einer intermediaren Verbindung der Formel 14: 




wobei R 2 , R 3 , R 4 und R 5 wie in Anspruch 1 definiert sind und X Alkylsulfenyl, Halogenalkylsulfenyl, Halogen 
oder Nitro ist, hydrolysiert wird, die dann in eine intermediare trockene Silbersalz-Verbindung der in Anspruch 
1 definierten Formel 15 umgewandelt wird, welche dann mit einem Halogen nach einem Hunsdiecker-Verfah- 
ren unter Erhalt einer Verbindung der Formel (la), wobei Z Halogen, X Alkylsulfenyl, Halogenalkylsulfenyl, 
Halogen oder Nitro und Y Amino ist, umgesetzt wird, und gegebenenfalls die Verbindung der Formel 1 6, wobei 
X Alkylsulfenyl oder Halogenalkylsulfenyl ist,- nach dem obigen Verfahren a) unter Erhalt einer Verbindung 
der Formel (la), wobei Z Halogen, X Alkylsulfinyl, Halogenalkylsulfinyl, Alkylsulfonyl oder Halogenalkylsulfonyl 
und Y Amino ist, oxidiert wird und 

die so erhaltene Verbindung der Formel (I) gegebenenfalls in ein Saureadditionssalz davon umgewandelt wird. 

Verfahren nach Anspruch 1 zur Herstellung einer Verbindung der Formel (I) mit der Formel (lb): 
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Z ~T \T X ^ (Amino- 
N -kt^ N \ Derivat) 



R2 
R3 




(lb) 



R4 



wobei X, Z, R 2 , R 3 , R 4 und R 5 wie fur die allgemeine Formel (I) definiert sind und ein Amino-Derivat Y Alky- 
lamino, Dialkylamino, ein Trialkylammoniumsalz, Cyanoalkylamino, Alkoxyalkylamino, Alkylcarbonylamino, Halo- 
genalkylcarbonylamino, Alkoxycarbonylamino, Alkylaminocarbonylamino, Dialkylaminocarbonylamino oder Alk- 
oxyalkylidenimino ist, bei dem eine Verbindung der in Anspruch 2 definierten Formel (la): 

a) mit einem unsubstituierten oder cyano- oder alkoxysubstituierten Alkylierungsmittel in einem inerten L6- 
sungsmittel bei einer Temperatur von 0°C bis 160°C und gegebenenfalls in Gegenwart einer Base oder ge- 
gebenenfalls durch die bekannte reduktive Methylierung nach Eschweiler-Clark unier Verwendung von Form- 
aldehyd und Ameisensaure unter Erhalt einer Verbindung der Formel (lb), wobei das Amino-Derivat Y Alky- 
lamino, Dialkylamino, ein Trialkylammoniumsalz, Cyanoalkylaminooder Alkoxyalkylamino ist, umgesetzt wird, 

b) mit einem Alkylcarbonylhalogenid oder Halogenalkylcarbonylhalogenid in einem organischen Losungsmittel 
bei einer Temperatur von -10°C bis 100°C und gegebenenfalls in Gegenwart eines Saureakzeptors unter 
Erhalt einer Verbindung der Formel (lb), wobei das Amino-Derivat Y Alkylcarbonylamino oder Halogenalkyl- 
carbonylamino ist, umgesetzt wird, 

c) mit Phosgen unter Erhalt einer intermediaren Chlorcarbonylamino- oder Isocyanato-Verbindung umgesetzt 
wird, die dann mit einem Alkylalkohol, Alkylamin oder Dialkylamin in einem organischen Losungsmittel bei 
einer Temperatur von -20°C bis 100°C und gegebenenfalls in Gegenwart einer Base unter Erhalt einer Ver- 
bindung der Formel (lb), wobei das Amino-Derivat Y Alkoxycarbonylamino, Alkylaminocarbonylamino oder 
Dialkylaminocarbonylamino ist, umgesetzt wird, oder 

d) mit-einem Alkylorthoformiat in Gegenwart eines Katalysators bei einer Temperatur von -20°C bis 180°C 
und gegebenenfalls in einem organischen Losungsmittel unter Erhalt einer Verbindung der Formel (lb), wobei 
das Amino-Derivat Y Alkoxyalkylidenimino ist, umgesetzt wird, und 

die so erhaltene Verbindung der Formel (I) gegebenenfalls in ein Saureadditionssalz davon umgewandelt wird. 

Verfahren nach Anspruch 1 zur Herstellung einer Verbindung der Formel (I) mit der Formel (Ic): 



wobei X, Z, R 2 , R 3 , R 4 und R 5 wie fur die allgemeine Formel (I) definiert sind und Y sub Wasserstoff, Halogen, 
Cyano, Alkylsulfenyl, Alkylsulfinyl, Alkylsulfonyl oder Alkoxy ist, bei dem eine Verbindung der in Anspruch 2 defi- 
nierten Formel (la): 

a) in einem inerten organischen Losungsmittel bei einer Temperatur von -20°C bis 180°C deaminiert wird, urn 
die Verbindung der Formel (la), wobei Y Amino ist, in ihr entsprechendes Diazoniumsalz umzuwandeln, worauf 
das Diazoniumsalz bei einer Temperatur von -20°C bis 180°C mit einem Loschmittel geloscht wird, so daB 




(Ic) 



*4 
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sich eine Verbindung der Formel (Ic), in der Y sub Wasserstoff, Halogen, Cyano oder Alkylsulfenyl ist, ergibt 
und dann die Verbindung, bei der Y sub Alkylsulfenyl ist, gegebenenfalls nach dem Verfahren von Anspruch 2 

a) zu einer Verbindung der Formel (Ic), in der Alkylsulfinyl oder Alkylsulfonyl ist, oxidiert wird, oder 

b) durch Substitutions-Deaminierung wie oben in a) unter Erhalt einer Verbindung der Formel (Ic), wobei Y^ 
Halogen ist, umgesetzt wird, welche Verbindung dann in ein Organomagnesium- oder Organolithium-Derivat 
umgewandelt wird, worauf das Organometall-Derivat mit Oxodiperoxymolybdan(pyridin)(hexamethylphos- 
phortriamid) oder einem Trialkylborat und einem Oxidationsmittel wie Wasserstoffperoxid unter Erhalt einer 
intermediaren Hydroxy-Verbindung der Formel 1 9: 




wobei Z, X, Rg, R 3 , R 4 und R 5 wie in Anspruch 1 definiert sind, umgesetzt wird, die dann mit einem Alkylie- 
rungsmittel in einem inerten Losungsmittel bei einer Temperatur von -20°C bis 200°C unter Erhalt einer Ver- 
bindung der Formel (Ic), wobei Y sub Alkoxy ist, umgesetzt wird und 

eine so erhaltene Verbindung der Formel (I) gegebenenfalls in ein Saureadditionssalz davon umgewandelt wird. 

Verfahren nach Anspruch 1 zur Herstellung einer Verbindung der Formel (I) mit der Formel (Id): 




S(0) n Rl 



(Id) 



wobei Y, Z, n, R v R 2 , R 3 , R 4 und R 5 wie fur die allgemeine Formel (I) definiert sind und X SfO^R., ist, wobei R 1 
lineares oder verzweigtes Alkyl mit 1 bis 4 Kohlenstoffatomen ist, das mit einem oder mehreren Halogenatomen, 
die gleich oder voneinander verschieden sind, bis zur vollstandigen Substitution der Alkylgruppe substituiert ist, 
und n 0, 1 oder 2 ist, bei dem eine intermedial Verbindung der Formel (V): 




R4 



wobei Y, Z, n, R 2> R3, R 4 und R 5 wie in Anspruch 1 definiert sind und Y und Z gegebenenfalls geschutzt sind, wie 
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es erforderlich ist: 

a) mit einem Gemisch aus Brom und einem Metallthiocyanat unter Erhalt einer intermediaren Verbindung der 
in Anspruch 1 definierten Forme! 25 umgesetzt wird, die dann mit einem Alkylierungsmittel und gegebenenfalls 
in Gegenwart einer Base unter Erhalt einer Verbindung der Formel (Id), in der X Alkylsulfenyl oder Halogenal- 
kylsulfenyl ist, umgesetzt wird, oder gegebenenfalls die intermedial Verbindung 25, wobei X Thiocyano ist, 
zu einer entsprechenden intermediaren, in Anspruch 1 definierten Disulfid-Verbindung 22 oxidiert wird, die 
dann mit einem Halogenalkan, das mehr als ein Halogenatom enthalt, gegebenenfalls in Gegenwart eines 
Reduktionsmittels unter Erhalt einer Verbindung der Formel (Id), in der X Halogenalkylsulfenyl ist, umgesetzt 
wird und gegebenenfalls die so hergestellte Verbindung unter Erhalt einer Verbindung der Formel (Id), in der 
X Alkylsulfinyl, Halogenalkylsulfinyl, Alkylsulfonyl oder Halogenalkylsulfonyl ist, oxidiert wird, oder 

b) mit Chlorsulfon- oder Dichlorsuffonsaure unter Erhalt einer intermediaren Verbindung der Formel 21: 




R4 
21 



wobei Z, Y, R 2 , R 3 , R4 und R 5 wie oben definiert sind, umgesetzt wird, worauf die Chlorsulfonyl-Verbindung 
21 mit einem Reduktionsmittel unter Erhalt eines in a) definierten intermediaren Disulfids 22 und eines oben 
in a) definierten Disulfids 22 umgesetzt und das Disulfid 22 wie oben in a) in eine Verbindung der Formel (Id), 
in der X Halogenalkylsulfenyl ist, umgewandelt wird, und gegebenenfalls die so hergestellte Sulfenyl-Verbin- 
dung unter Erhalt einer Verbindung der Formel (Id), in der X Halogenalkylsulfinyl oder Halogenalkylsulfonyl 
ist, oxidiert wird, und 

die so erhaltene Verbindung der Formel (I) gegebenenfalls in ein Saureadditionssalz davon umgewandelt wird. 
Verfahren nach Anspruch 1 zur Herstellung einer Verbindung der Formel (II): 




wobei Y wie in Anspruch 1 definiert ist, 

R 1 lineares oder verzweigtes Alkyl mit 1 bis 4 Kohlenstoffatomen ist, das mit einem oder mehreren Halogen- 
atomen, die gleich oder voneinander verschieden sind, bis zur vollstandigen Substitution der Alkylgruppe sub- 
stituiert ist, 

n 0, 1 oder 2 ist und 

R 2 und R 4 wie in Anspruch 1 definiert sind, und wobei mindestens einer der Substituenten Rg und R 4 kein 
Wasserstoff ist, oder 
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* ein Saureadditionssalz davon. 

7. Verfahren nach Anspruch 6 zur Herstellung einer Verbindung der Formel (II), wobei: 

Y Amino, Alkylamino, Alkylsulfenyl, Alkylsulfinyl, Alkylsulfonyl, Alkoxyalkylamino, Alkylcarbonylamino, Halo- 
genalkylcarbonylamino oder Alkoxyalkylidenimino ist, wobei die Alkyl- und Alkoxyreste linear Oder verzweigt 
sind und 1 bis 4 Kohlenstoffatome enthalten und die Halogenalkylreste mit einem oder mehreren Halogen- 
atomen, die gleich oder voneinander verschieden sind, bis zur vollstandigen Substitution des Alkylrestes sub- 
stttuiert sind, 

R 2 Wasserstoff oder Halogen ist und 

R 4 Wasserstoff, Halogen, Halogenalkyl Oder Halogenalkoxy ist, wobei der Halogenalkyl- oder Halogenalkoxy- 
rest linear oder verzweigt ist und 1 bis 4 Kohlenstoffatome enthalt und mit einem oder mehreren Halogenato- 
men, die gleich oder voneinander verschieden sind, bis zur vollstandigen Substitution der Alkyl- und Alkoxy- 
reste substituiert ist, und wobei mindestens einer der Substituenten und R 4 kein Wasserstoff ist. 

8. Verfahren nach Anspruch 7 zur Herstellung einer Verbindung der Formel (II), wobei: 

Y Amino, Alkylamino, Alkoxymethylamino oder Alkoxyalkylidenimino ist, und wobei die Alkyl- und Alkoxyreste 
1 oder 2 Kohlenstoffatome enthalten, 

Trifluormethyl, Dichlorfluormethyl oder Chlordifluormethyl ist, 

R 2 Brom, Chlor oder Fluor ist und 

R 4 Brom, Chlor, Fluor, Trifluormethyl oder Trifluormethoxy ist. 

9. Verfahren nach Anspruch 8 zur Herstellung von: 

1-[2-(3-Chlor-5-trifluormethyl)pyridyl]-5-amino-3-cyano-4-chlordifluormethylsulfenylpyrazol, 

1-[2-(3-Chlor-5-trifluormethyl)pyridyl]-5-amino-3-cyano-4-chlordifluormethylsulfinylpyrazol, 

1-[2-(3-Chlor-5-trifluormethyl)pyridyl]-5-amino-3-cyano-4-chlordifluormethylsulfonylpyrazol, 

1-[2-(3-Chlor-5-trifluormethyl)pyridyl]-5-amino-3-cyano-4-dichlorfluormethylsulfenylpyrazol, 

1-[2-(3-Chlor-5-trifluormethyl)pyridyl]-5-ethoxymethylamino-3-cyano-4-dichlorfluormethylsulfenylpyrazol, 

1-[2-(3-Chlor-5-trifluormethyl)pyridyl]-5-amino-3-cyano-4-trifluormethylsulfenylpyrazol, 

1-[2-(3-Chlor-5-trifluormethyl)pyridyl]-5-amino-3-cyano-4-trifluormethylsulfinylpyrazol, 

1-[2-(3-Chlor-5-trifluormethyl)pyridyl]-5-amino-3-cyano-4-trifluormethylsulfonylpyrazol, 

1-[2-(3-Chlor-5-trifluormethyl)pyridyl]-5-amino-3-cyano-4-difluormethylsulfinylpyrazol, 

1-[2-(3-Chlor-5-trifluormethyl)pyridyl]-5-amino-3-cyano-4-dichlorfluormethylsulfonylpyrazol; 

1-[2-(3-Chlor-5-trifluormethyl)pyridyl]-5-amino-3-cyano-4-methylsulfenylpyrazol, 

1-[2-(3-Chlor-5-trifluormethyl)pyridyl]-5-amino-3-cyano-4-methylsulfinylpyrazol oder 

1-[2-(3,5-Dichlor)pyridyl]-5-amino-3-cyano-4-trifluormethylsulfenylpyrazol > oder 

eines Saureadditionssalzes davon. 

10. Verfahren nach Anspruch 9 zur Herstellung von: 

^^-(S-Chlor-S-trifluormethyOpyridyll-S-amino-S-cyano^-chlordifluormethylsulfinylpyrazol, 
1-[2-(3-Chlor-5-trifluormethyl)pyridyl]-5-amino-3-cyano-4-chlordifluormethylsulfonylpyrazol, 
1-[2-(3-Chlor-5-trifluormethyl)pyridyl]-5-amino-3-cyano-4-trifluormethylsulfinylpyrazol, 
1-[2-(3-Chlor-5-trifluormethyl)pyridyl]-5-amino-3-cyano-4-trifluormethylsulfonylpyrazol, 
1-[2-(3-Chlor-5-trifluormethyl)pyridyl]-5-amino-3-cyano-4-difluormethylsulfinylpyrazol oder 
1-[2-(3-Chlor-5-trifluormethyl)pyridyl]-5-amino-3-cyano-4-methylsulfinylpyrazol, oder 

eines Saureadditionssalzes davon. 

11. Verfahren zur Herstellung einer Zusammensetzung zur Bekampfung von Arthropoden-, Nematoden-, Helminthen- 
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* Oder Protozonschadlingen, die eine wirksame Menge einer Verbindung der Formel (I) Oder eines Saureaddltions- 
salzes davon als Wirkstoff und einen oder mehrere landwirtschaftlich oder medizinisch vertragliche Bestandteile, 
die einen oder mehrere feste oder flussige Trager, Verdunnungsmittel, Adjuvantien und/oder grenzflachenaktiven 
Mittel umfassen, enthalt, bei dem die Verbindung der Formel (I) oder ein Saureadditionssalz davon mit einem oder 
5 mehreren landwirtschaftlich oder medizinisch vertraglichen Bestandteilen formuliert wird. 

12. Verfahren nach Anspruch 11 zur Herstellung einer Zusammensetzung, die 0,05 bis 95 Gew.-% einer Verbindung 
der Formel (I) oder eines Saureadditionssalzes davon enthalt. 

10 13. Verfahren nach Anspruch 11 oder 12, wobei 1 bis 95 Gew.-% fester oder flussiger Trager und 0,5 bis 50 Gew.-% 
Verdunnungsmittel, Adjuvans und grenzflachenaktives Mittel enthalten sind. 

14. Verfahren zur Bekampfung von Arthropoden-, Nematoden-, Helminthen- oder Protozonschadlingen auf einer 6rt- 
lichkeit, bei dem die Ortlichkeit mit einer wirksamen Menge einer Verbindung der Formel (I) oder eines Sauread- 

15 ditionssalzes davon behandelt wird. 

15. Verfahren nach Anspruch 14, wobei die Ortlichlichkeit landwirtschaftliche oder gartenbauliche Pflanzen oder ein 
Medium, in dem die Pflanzen wachsen, umfaBt und die Schadlinge Arthropoden- Oder Nematodenschadlinge der 
Pflanzen sind und die Behandlung durch Ausbringung einer wirksamen Menge der Verbindung der Formel (I) oder 

20 eines Saureadditionssalzes davon auf die Pflanzen oder auf das Medium, in dem sie wachsen, erfolgt. 

16. Verfahren nach Anspruch 15, wobei die Verbindung der Formel (I) oder das Saureadditionssalz davon in einer 
Menge von 0,005 kg bis 1 5 kg der Verbindung pro behandeltem Hektar auf die Ortlichkeit, auf der die Arthopoden- 
oder Nematodenschadlinge bekampft werden, ausgebracht wird. 

25 

17. Verfahren nach Anspruch 16, wobei die Verbindung der Formel (I) oder das Saureadditionssalz davon in einer 
Menge von 0,02 kg bis 2 kg/ha ausgebracht wird. 

18. Verfahren nach Anspruch 16 oder 17, wobei es sich bei den Schadlingen urn Milben, Blattlause, Insekten oder 
30 Pflanzennematoden oder eine Kombination daraus handelt, bei dem die Verbindung in die Erde, in welche die 

Pflanzen gepflanzt sind oder gepflanzt werden sollen, eingefuhrt wird oder die Verbindung auf die Samen der 
Pflanze oder auf die Wurzeln der Pflanze oder auf die Blatter der Pflanze ausgebracht wird. 

1 9. Verfahren nach Anspruch 1 8, wobei die Insekten Erdinsekten der Ordnungen Coleoptera, Lepidoptera oder Diptera 
35 oder Blattinsekten der Ordnungen Lepidoptera, Coleoptera, Homoptera oder Thysanoptera sind, die Milben zur 

Unterklasse Acari gehoren und die Blattlause zur Ordnung Homoptera gehoren. 

20. Verfahren nach Anspruch 15, wobei das Verfahren in der Verinarmedizin oder der Viehhaltung oder zur Erhaltung 
der Volksgesundheit gegen Arthorpoden oder Helminthen oder Protozoen, die innere oder auGere Parasiten bei 

40 warmblutigen Wirbeltieren sind, angewandt wird. 

21. Verfahren zur Herstellung einer Verbindung der in Anspruch 2 definierten Formel 4 oder 9 oder der in Anspruch 
1 definierten Formel 10, bei dem: 

45 a) wenn die Verbindung eine Verbindung der Formel 4 ist, ein C-|_4-Alkyl-2-oxo-3-cyanopropionat mit einer 

2-Pyridylhydrazin-Verbindung der Formel 3: 



NHNH2 




wobei R 2 , R 3 , R 4 und R 5 wie in Anspruch 1 definiert sind, umgesetzt wird, 
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b) wenn die Verbindung eine Verbindung der Formel 9 ist, eine Ester-Verbindung der Forme! 4 mit Ammoniak 
amidiert wird, oder 

c) wenn die Verbindung eine Verbindung der Formel 10 ist, eine Carboxamid-Verbindung der Formel 9 mit 
einem Dehydratisierungsmittel dehydratisiert wird. 

22. Verbindung der in Anspruch 2 definierten Formel 4. 

23. Verbindung der in Anspruch 2 definierten Formel 5. 

24. Verbindung der in Anspruch 1 definierten Formel 6. 

25. Verbindung der in Anspruch 2 definierten Formel 9. 

26. Verbindung der in Anspruch 1 definierten Formel 10. 

27. Verbindung der in Anspruch 2 definierten Formel 11 . 

28. Verbindung der in Anspruch 1 definierten Formel 12. 

29. Verbindung der in Anspruch 5 definierten Formel V 

30. Verbindung nach Anspruch 29, wobei Y Amino, Alkylamino, Alkoxymethylaminooder Alkoxyalkylidenimino ist, und 
wobei die Alkyl- und Alkoxyreste 1 oder 2 Kohlenstoffatome enthalten, 

R 2 Brom, Chlor oder Fluor ist, 

R 3 und R 5 jeweils Wasserstoff sind und 

R 4 Brom, Chlor, Fluor, Trifluormethyl oder Trifluormethoxy ist. 

31. Verbindung der in einem der Anspruche 1 bis 10 definierten Formel (I). 

32. Zusammensetzung zur Bekampfung von Arthoropoden-, Nematodes, Helminthen- oder Protozonschadlingen, 
wie in einem der Anspruche 11 bis 1 3 definiert. 

Revendications 

Revendications pour les Etats contractants suivants : AT, BE, CH LI, DE DK, FR, GB, GR IT, LU, MC NL, PT, SE 

1. 1 -(2-pyridyl)pyrazole de formule (I) 



X represente un halogene, un groupe nitro ou un groupe alkylsulfenyle, alkylsulfinyle ou alkylsulfonyle non 




R4 



dans laquelle : 
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substitu6 ou substitue avec un halogene, le groupement alkyle etant un groupement k chaTne lineaire ou 
ramifie, contenant 1 k 4 atomes de carbone, et, lorsqu'il est substitue, etant substitue avec un ou plusieurs 
atomes d'halogenes, qui sont identiques ou differents, jusqu'& ia substitution totale du groupement alkyle ; 
Y repr6sente I'hydrogene, un halogene, un groupecyano, alkylsulf6nyle, alkylsulfinyle, alkylsulfonyle, alkoxy, 
amino, alkylamino ou dialkylamino, un sel de trialkylammonium ou un groupe cyanalkylamino, alkoxyalkyla- 
mino, alkoxycarbonylamino, alkylcarbonylamino, halogenalkylcarbonylamino, alkylaminocarbonylamino, 
dialkylaminocarbonylamino ou alkoxyalkyliddne-imino, les groupements alkyle et alkoxy etant des groupe- 
ments k chaTne lineaire ou ramifi6e, et contenant un k quatre atomes de carbone, et les groupements haloge- 
nalkyle etant substitues avec un ou plusieurs atomes d'halogenes, qui sont identiques ou differents, jusqu'& 
la substitution totale du groupement alkyle ; 
Z repr6sente un groupe cyano ou un halogene ; et 

R 2 , R 3 , R 4 et R 5 represented chacun individuellement I'hydrogene, un halogene, un groupe alkyle, haloge- 
nalkyle, alkoxy, halogenalkoxy, cyano ou nitro, les groupements alkyle et alkoxy etant des groupements k 
chaTne lineaire ou ramifi6e et contenant un k quatre atomes de carbone, et les groupements substitues avec 
un halogene etant substitues avec un ou plusieurs atomes d'halogenes, qui sont identiques ou differents, 
jusqu'& la substitution totale des groupements alkyle et alkoxy ; au moins un des groupes R 2 k R 5 etant autre 
que I'hydrogene ; ou un de ses sels d'addition d'acides. 

Compost suivant la revendication 1, repondant a la formule (II) : 



dans laquelle Y repond k la definition suivant la revendication 1, 

R 1 represente un groupe alkyle lineaire ou ramifie ayant un k quatre atomes de carbone, qui est substitue 
avec un ou plusieurs atomes d'halogenes, qui sont identiques ou differents, jusqu'& la substitution totale du 
groupe alkyle ; 
n est 6gal k 0, 1 ou 2 ; et 

R 2 et R4 r6pondent aux definitions suivant la revendication 1, au moins un des groupes R2 et R 4 etant autre 

que I'hydrogene ; ou 

un de ses sels d'addition d'acides. 

Compost suivant (a revendication 2, dans lequel : 

Y represente un groupe amino, alkylamino, alkylsulfinyle, alkylsulfinyle, alkylsulfonyle, alkoxyalkylamino, alk- 
ylcarbonylamino, halogenalkylcarbonylamino ou alkoxyalkylidene-imino, les groupements alkyle et alkoxy 
§tant des groupements k chaTne Iin6aire ou ramifie, et contenant un k quatre atomes de carbone, et les grou- 
pements halogenalkyle etant substitues avec un ou plusieurs atomes d'halogenes, qui sont identiques ou 
differents, jusqu'& la subtitution totale du groupement alkyle ; 

R 2 repr6sente I'hydrogene ou un halogene ; et 

R 4 repr6sente I'hydrogene, un halogene, un groupe halogenalkyle ou halog6nalkoxy, les groupements haloge- 
nalkyle et halogenalkoxy etant des groupements k chaTne lineaire ou ramifiee, contenant un k quatre atomes 
de carbone, et etant substitues avec un ou plusieurs atomes d'halogenes, qui sont identiques ou differents, 
jusqu'& la substitution totale des groupements alkyle et alkoxy ; 
au moins un des groupes Rg et R 4 etant autre que I'hydrogene. 

Compose suivant la revendication 3, dans lequel : 

Y represente un groupe amino, alkylamino, alkoxymethylamino ou alkoxyalkylidene-imino dans lequel les 
groupements alkyle et alkoxy contiennent un ou deux atomes de carbone ; 




R4 
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R 1 represente un groupe trifluoromethyle, dichlorofluoromethyle ou chlorodifluoromethyle ; 
R 2 represente le brome, le chlore ou le fluor ; et 

R4 represente le brome, le chlore, le fluor, un groupe trifluoromethyle ou trifluoromethoxy. 

Compost suivant la revendication 4, qui consiste en : 

1-[2-(3-chloro-5-trifluorom6thyl)pyndyl]-5-amino-3-cyano-4-chlorodifluorom ; 
142-(3-chloro-5-trifluorom6thyl)p^ ; 
H2-(3<:hloro-54rifluoromethyl)pyridyl]-5-am ; 
H2-(3-chloro-5-trifluorom6thy^ ; 
1-[2-(3-chloro-54rifluoromethyl)pyridy^ 
4-dichlorofluorom6thylsulf6nylpyrazole ; 

1-[2-(3-chloro-5-trifluorom§t^ ; 
H2-(3-chloro-54rifluoromethyl)pyridyl]-5-am ; 
H2-(3-chloro-54rifluorom6thyl)pyri^^ ; 
1-[2-(3-chloro-5-trifluorom6thyl)pyridyl]-5-amino-3-cyano-4-difluorom6th^ ; 
1-[2-(3-chloro-5-trifluorom6thyl)pyridyl]-5-amino-3-cyano-4-dichlorofluoro^ ; 
1-[2-(3-chloro-54rifluorom6thyl)^^ ; 
H2-(3-chloro-54rifluoromethyl)pyridyl]-^^ ; 
1 42-(3 J 5-dichloro)pyridyl]-5-amino-3-cyano-4-trlfluoromethylsulf 6nylpyrazole ; ou 

un de ses sels d'addition d'acides. 

Compost suivant la revendication 5, qui consiste en : 

142-(3-chloro-54rifluorom6thyI)pyridyl]-5-amino-3-cyano-4-chlorodifluorometh ; 
1-[2-(3-chloro-54rifluorom6thyl)py ; 
H2-(3-chloro-54rifluoromethyl)pyridy^^ ; 
1-[2-(3-chloro-54rifluorom6thyl)py ; 
142-(3-chloro-54rifluorom6thyl)pyridyl]-5-amino-3-cyano-4-difluorom6thylsulfin ; 
1 -[2-(3-chloro-54rifluoromethy^^ ; ou 

un de ses sels d'addition d'acides. 

Proced6 pour la preparation d'un compost suivant Tune quelconque des revendications 1 & 6, procede qui 
comprend : 

A) lorsque le compost de formule (I) est un compose dans lequel Y represente un groupe amino ; et 

a) Z represente un groupe cyano et X represente un groupe alkylsultenyle ou halogenalkylsulfenyle, la 
deshydratation d'un compose de formule 6. 



dans laquelle R 1f R 2 , R3, R 4 et R 5 repondent aux definitions suivant la revendication 1, ou d'un de ses 
derives k fonction amino protegee ; 

b) Z represente un groupe cyano et X represente un groupe alkylsultenyle ou halogenalkylsulfenyle, la 
reaction d'un compose de formule 10 




R4 
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R4 
10 



dans laquelle R 2 , R 3 , R 4 et R 5 repondent aux definitions suivant la revendication 1 , ou d'un de ses derives 
k fonction amino protegee, avec un halogenure de sultenyle de formule RTShalogeno dans laquelle R-, 
represente un groupe alkyle ou halogenalkyle ayant 1 k 4 atomes de carbone et le terme halogeno re- 
presente un halogene ; 

c) Z represente un groupe cyano et X represente un halogene ou un groupe nitro, la deshydratation d'un 
compose de formule 12 



H 2 NOC-j; n-X 




R4 
12 



dans laquelle X represente un halogene ou un groupe nitro et Rg, R 3 , R 4 et R 5 repondent aux definitions 
suivant la revendication 1, ou d'un de ses derives a fonction amino protegee ; ou 
d) lorsque Z represente un halogene et X represente un halogene, un groupe nitro, alkylsulfenyle ou 
halog6nalkylsulf£nyle, la reaction d'un compose de formule J5 




dans laquelle R 2 , R 3 , R4 et R 5 repondent aux definitions suivant la revendication 1 , ou d'un de ses derives 
k fonction amino protegee avec un halogene ; 

et, lorsque cela est approprie, la suppression de la protection du groupe amino, 
B) lorsque le compose de formule (I) est un compose dans lequel 



a) Y represente un groupe alkylamino, dialkylamino, sel de trialkylammonium, cyanalkylamino ou alk- 
oxyalkylamino, la reaction d'un compose de formule (I) dans laquelle Y represente un groupe amino avec 
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un agent d'alkylation non substitu6 ou k subtituant cyano ou alkoxy correspondant ou, lorsque Y repre- 
sente un groupe methylamino, une methylation r6ductrice d'un compost de formule (I) dans laquelle Y 
represente un groupe amino ; 

b) Y represente un groupe alkylcarbonylamino ou halogenalkylcarbonylamino, la reaction d'un compost 
de formule (I) dans laquelle Y represente un groupe amino avec un halogSnure d'alkylcarbonyle ou halog6- 
nure d'halogenalkylcarbonyle ; 

c) Y represente un groupe alkoxycarbonylamino, alkylaminocarbonylamino ou dialkylaminocarbonylami- 
no, la reaction d'un compost de formule (I) dans laquelle Y represente un groupe amino avec un phosgene 
et ensuite avec un alcool alkylique, une alkylamine ou une dialkylamine ; ou 

d) Y represente un groupe alkoxyalkylidene-imino, la reaction d'un compose de formule (I) dans laquelle 
Y represente un groupe amino avec un orthoformiate d'alkyle ; 

C) lorsque le compost de formule (I) est un compost dans lequel : 

a) Y represente l'hydrog§ne, un halog&ne, un groupe cyano ou alkylsulphenyle, la transformation d'un 
compose de formule (I) dans laquelle Y represente un groupe amino en un sel de diazonium et ensuite 
en un compose de formule (I) dans laquelle Y represente I'hydrogene, un halogene, un groupe cyano ou 
alkylsulphenyle ; ou 

b) Y represente un groupe alkoxy, I'alkylation d'un compose de formule 19 



2 ~rr-jr x 




dans laquelle Z, X, R 2 , R 3 , R 4 et R 5 repondent aux definitions suivant la revendication 1 ; 
D) lorsque le compose de formule (I) est un compose dans lequel : 

a) X represente un groupe alkylsulfenyle ou halogenalkylsulfenyle, la reaction d'un compose de formule 25 




R4 



dans laquelle Z, Y, R 2 , R 3 , R 4 et R 5 repondent aux definitions suivant la revendication 1 , avec un haloge- 
nure d'alkyle de formule RThalogeno dans laquelle R 1 represente un groupe alkyle ou halogenalkyle ayant 
1 a 4 atomes de carbone et le terme halogeno represente un halogene ; ou 
b) lorsque X represente un groupe halogenalkylsulfenyle, la reaction d'un compose de formule 22 
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z -F-jT s 



R2 — n 
R4 




22 



2 



dans laquelle Z, Y, R 2 , R 3 , R 4 et R 5 r6pondent aux definitions suivant la revendication 1 , avec un haloge- 
nalcane contenant deux ou plus de deux atomes d'halogfcnes ; ou 

E) lorsque le compost de formule (I) est un compose dans lequel X represente un groupe alkylsulfinyle, haloge- 
nalkylsulfinyle, alkylsulfonyle ou halogenalkylsulfonyle, I'oxydation du compost correspondant de formule (I) 
dans laquelle X represente un groupe alkylsulfenyle ou halog£nalkylsulfenyle ; 

et, facultativement, la transformation du compose de formule (I) ainsi obtenu en un sel d'addition d'acide. 

Proc6de suivant la revendication 7, pour la preparation d'un compose de formule (I), repondant & la formule (la) 



dans laquelle R 2 , R 3 , R 4 et R 5 repondent aux definitions indiquees par la formule (I), X represente un groupe 
alkylsulfenyle, halogenalkylsultenyle, alkylsulfinyle, halogenalkylsulfinyle, alkylsulfonyle, halogenalkylsuifonyle, 
halogeno ou nitro et Z represente un groupe cyano ou un halogene, dans lequel un compose consistant en un 
ester intermediaire de formule 4 



dans laquelle R represente un groupe alkyle inferieur en C 1 k C 4 et le groupe amino est facultativement protege 
de la maniere requise : 

a) est amene h reagir avec un halogenure de sulfenyle de formule R.,Shalogeno dans laquelle represente 
un groupe alkyle ou halogenalkyle, dans un milieu r6actionnel organique, facultativement en presence d'un 
accepteur d'acide, ce qui donne un compose sulf6nyie intermediaire de formule 5 




R4 




R4 
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R02C-T jpSRi 




K4 

JL 

dans laquelle R et repondent aux definitions pr6cit6es et R2, R 3 , R 4 et R 5 repondent aux definitions suivant 
la revendication 1, compose intermediate de formule 5 qui est ensuite amide avec de I'ammoniac dans un 
solvant organique inerte, en presence d'un catalyseur, k une temperature de -78°C k 50°C ou, facultativement, 
Tester intermediate 5 est hydrolyse en I'acide correspondant, transforme en le chlorure et est ensuite amen6 
k r6agir avec I'ammoniac, ce qui donne un carboxamide intermediate de formule 6 repondant k la definition 
suivant la revendication 7 qui est ensuite transforme par un agent deshydratant, facultativement dans un 
solvant organique, k une temperature de 30°C a 180°C en un compose de formule (la), dans laquelle Z re- 
presente un groupe cyano et X represente un groupe alkylsulfenyle ou halogenalkylsulfenyle, compose qui 
est ensuite facultativement oxyde, ce qui donne un compose de formule (la), dans laquelle X represente un 
groupe SfO^Rj dans lequel n est egal k 1 ou 2 et ft, repond k la definition precitee : 
b) est amene a reagir, d'une maniere similaire k celle indiquee dans le paragraphe a) ci-dessus, par le mode 
operatoire d'amidation, ce qui donne un carboxamide intermediaire de formule 9 




dans laquelle R 2 , R 3> R 4 et R 5 repondent aux definitions suivant la revendication 1 , qui est ensuite transforme 
par le mode operatoire de deshydratation defini ci-dessus dans le paragraphe a), ce qui donne un nitrile 
intermediaire de formule 10 repondant k la definition suivant la revendication 7, qui est ensuite amen6 k reagir 
avec un compose de formule R-,Shalogeno par le mode operatoire de sulfenylation defini ci-dessus dans le 
paragraphe a), ce qui donne un compose de formule (la), dans laquelle Z represente un groupe cyano et X 
represente un groupe alkylsulfenyle ou halogenalkylsulfenyle qui est ensuite facultativement oxyde, ce qui 
donne un compose de formule (la) dans laquelle X represente un groupe S(0) n R 1 dans lequel n est egal k 1 
ou 2 et R 1 repond a la definition precitee : 

c) est halogene ou nitre par des modes operatoires connus, ce qui donne un compose consistant en un ester 
intermediaire de formule 11 



RD2C-TJ rr-X 



R2 

R3 




NH2 



R5 



11 



dans laquelle R repond k la definition precitee et R 2 , R 3 , R 4 et R 5 repondent aux definitions suivant la reven- 
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clication 1 et X represente un halogene ou un groupe nitro, qui est ensuite amene k r6agir, d'une mantere 
simllaire k celle indiquee dans le paragraphe a) ci-dessus, par le mode op^ratoire d'amidation, ce qui donne 
le carboxamide intermediate de formule 12 repondant k la definition suivant la revendication 7 qui est ensuite 
transforme par le mode operatoire de deshydratation du paragraphe a), ce qui donne un compose de formule 
(la) dans laquelle Z represente un groupe cyano et X represente un halogene ou un groupe nitro; ou 
d) est transforme en un compost consistant en un ester sulf6nyie intermediate de formule 5, suivant le pa- 
ragraphe a) ci-dessus, ou en le compose consistant en un ester intermediate halog6ne ou nitre de formule 
11 p suivant le paragraphe c) ci-dessus, compose de formule 5 ou J1 qui est ensuite hydrolys6 en un compose 
intermediate de formule 14, 




dans laquelle R 2 , R 3 , R 4 et R 5 repondent aux definitions suivant la revendication 1 et X represente un groupe 
alkylsulfenyle, halogenalkylsulf enyle, halogeno ou nitro, qui est ensuite transforme en un sel d'argent anhydre 
intermediate de formule 15 repondant k la definition suivant la revendication 7 qui est ensuite amene a reagir 
avec un halogene, par un mode operatoire de Hunsdiecker, ce qui donne un compose de formule (la) dans 
laquelle 2 -represente un halogene, X represente un groupe alkylsulfenyle, halogenalkylsulfenyle, halogeno 
ou nitro et Y represente un groupe amino et, facultativement, le compose de formule J6, dans laquelle X 
represente un groupe alkylsulfenyle ou halogenalkylsulfenyle, est oxyde, suivant le mode op6ratoire du pa- 
ragraphe a) ci-dessus, ce qui donne un compose de formule (la), dans laquelle Z represente un halogene, X 
represente un groupe alkylsulfinyle, halogenalkylsulfinyle, alkylsulfonyle ou halogenalkylsulfonyle et Y repre- 
sente un groupe amino ; et 

le compose de formule (I) ainsi obtenu est facultativement transforme en un de ses sels d'addition d'acides. 

Procede suivant la revendication 7 pour la preparation d'un compose de formule (I) repondant k la formule (lb) 




(derive de groupe amino) 



(lb) 



dans laquelle X, Z, R 2 » R 3> R 4 et R 5 repondent aux definitions mentionnees pour la formule g6nerale (I) et le derive 
de groupe amino Y est un groupe alkylamino, dialkylamino, sel de trialkylammonium, cyanalkylamino, alkoxyalk- 
ylamino, alkylcarbonylamino, halogenalkycarbonylamino, alkoxycarbonylamino, alkylaminocarbonylamino, dialk- 
ylaminocarbonylamino ou alkoxyalkylidene-imino, dans lequel un compose de formule (la) repondant k la definition 
suivant la revendication 8 : 



a) est amene k reagir avec un agent d'alkylation non substitue ou k substituant cyano ou alkoxy, dans un 
solvant inerte k une temperature de 0°C k 160°C facultativement en presence d'une base ou facultativement 
par une methylation reductrice de Eschweiler-Clark connue en utilisant le formaldehyde et Pacide formique, 
ce qui donne un compose de formule (lb) dans laquelle le derive de groupe amino Y est un groupe alkylamino, 
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dialkylamino, sel de trialkylammonium, cyanalkylamino ou alkoxyalkylamino ; 

b) est amene k reagir avec un halogenure d'alkylcarbonyle ou halogenure d'halogenalkylcarbonyle, dans un 
solvant organique k une temperature de -10°C k 100°C, facultativement en presence d'un accepteur d'acide, 
ce qui donne un compose de formule (lb), dans laquelle le derive de groupe amino Y est un groupe alkylcar- 
bonylamino ou halog6nalkylcarbonylamino ; 

c) est amen6 k reagir avec le phosgene, ce qui donne un compost k fonction chlorocarbonylamino ou iso- 
cyanato intenmediaire, qui est ensuite amene k reagir avec un alcool alkylique, une alkylamine ou une dialk- 
ylamine dans un solvant organique k une temperature de -20°C k 100°C, facultativement en presence d'une 
base, ce qui donne un compose de formule (lb), dans laquelle le derive de groupe amino Y est un groupe 
alkoxycarbonylamino, alkylaminocarbonylamino ou dialkylaminocarbonylamino ; ou 

d) est amene k reagir avec un orthoformiate d'alkyle en presence d'un catalyseur k une temperature de -20°c 
k 180°c, facultativement dans un solvant organique, ce qui donne un compose de formule (lb), dans laquelle 
le derive de groupe amino Y est un groupe alkoxyalkylidene-imino ; et 



le compose de formule (I) ainsi obtenu est facultativement transforme en un de ses sels d'addition d'acides. 



10. Proc6de suivant la revendication 7 pour la preparation d'un compose de formule (I), r6pondant k la formule (Ic), 



N 



2S 




dans laquelle X, Z, R 2 , R 3 , R 4 et R 5 repondent aux definitions mentionnees par la formule generale (I) et Y sub 
represente Phydrogdne, un halogene, un groupe cyano, alkylsulf6nyle, alkylsulfinyle, alkylsulfonyleou alkoxy, dans 
lequel un compose de formule (la) r6pondant k la definition suivant la revendication 8 



a) est desamine dans un solvant organique inerte k une temperature de -20°C k 180 6 C, pour transformer le 
compose de formule (la), dans laquelle Y represente un groupe amino, en son sel de diazonium correspondant, 
le sel de diazonium est ensuite desactive, k une temperature de -20°C a 180°C, avec un agent de desactiva- 
tion, ce qui donne un compose de formule (Ic) dans laquelle Y^ represente I'hydrogene, un halogene, un 
groupe cyano ou alkylsulfenyle, le compose dans lequel Y sub represente un groupe alkylsulf enyle etant ensuite 
facultativement oxyde suivant le mode operatoire de la revendication 8a) en un compose de formule (Ic) dans 
laquelle Y^ represente un groupe alkylsulfinyle ou alkylsulfonyle ; ou 

b) est amene k reagir par desamination substitutive comme dans le paragraphe a) ci-dessus, ce qui donne 
un compose de formule (Ic) dans laquelle Y sub represente un halogene, compose qui est ensuite transforme 
en un derh/6 organique de magnesium ou organique de lithium, ledit derive organometallique etant ensuite 
amene k reagir avec de 1 ioxodiperoxymolybdene (pyridine) (triamidehexamethylphosphorique) ou avec un 
borate de trialkyle et un agent oxydant tel que le peroxyde d'hydrogene, ce qui donne un compose k fonction 
hydroxy intermediate de formule _19 
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dans laquelle Z, X, R 2 , R3, R4 et R s repondent aux definitions suivant la revendication 1 , qui est ensuite amene 
a reagir avec un agent d'alkylation dans un solvant inerte a une temperature de -20°C a 200°C, ce qui donne 
un compose de formule (Ic) dans laquelle Y sub represente un groupe alkoxy ; et un compose de formule (I) 
ainsi obtenu est facultativement transforme en un sel d'addition d'acide. 

11. Precede suivant la revendication 7 pour la preparation d'un compose de formule (I), repondant a la formule (Id) 



10 



N 



S(0) n Rl 



rs 



R2 

R3 




(Id) 



R5 



R4 



dans laquelle Y, Z, n, R 1 , R 2 , R3, R4 et R 5 repondent aux definitions mentionnees par la formule generate (I) et X 
represente un groupe S(0) n R-, repondant k la definition suivant la revendication 2, dans lequel un compost inter- 
mediate de formule (V) 




(V) 



R4 



dans laquelle Y, Z, n, R 2 , R 3> R 4 et R 5 repondent aux definitions suivant la revendication 1 et Y et Z sont faculta- 
tivement proteges de la maniere requise : 

35 

a) est amene a reagir avec un melange de brome et de thiocyanate metallique, ce qui donne un compose 
intermediate de formule 25 repondant a la definition suivant la revendication 7 qui est ensuite traite avec un 
agent d'alkylation, facultativement en presence d'une base, ce qui donne un compose de formule (Id) dans 
laquelle X represente un groupe alkylsulfenyle ou halogenalkylsulfenyle ou, facultativement, le compose in- 

40 term§diaire 25, dans lequel X represente un groupe thiocyano, est oxyde en un disulfure intermediaire cor- 

respondant 22 repondant a la definition suivant la revendication 7 qui est ensuite amene k reagir avec un 
halog^nalcane contenant plus d'un atome d'halogene, facultativement en presence d'un agent reducteur, ce 
qui donne un compose de formule (Id), dans laquelle X represente un groupe halogenalkylsulfenyle et, facul- 
tativement, le compose ainsi produit est oxyde, ce qui donne un compose de formule (Id) dans laquelle X 

45 represente un groupe alkylsulfinyle, halogenalkylsulfinyle, alkylsulfonyle ou halogenalkylsulfonyle ; ou 

b) est amene a reagir avec I'acide chlorosulfonique ou dichlorosulfonique, ce qui donne un compose interme- 
diaire de formule 21 



so 



55 
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20 




10 



dans laquelle Z, Y, R 2 , R 3 , R 4 et R 5 repondent aux definitions precitees, puis le compost k fonction chloro- 
sulfonyle21 est amene k reagir avec un agent reducteur, ce qui donne un disulf ure intermediate 22 repondant 
75 k la definition mentionnee dans le paragraphe a) et un disulfure 22 repondant k la definition mentionnee dans 

le paragraphe a) ci-dessus et le disulfure 22 est transforme de la manifcre indiquee dans le paragraphe a) ci- 
dessus, ce qui donne un compose de formule (Id), dans laquelle X represente un groupe halogenalkylsulfenyle, 
et, facultativement, le compose k fonction sulfenyle ainsi produit est oxyde, ce qui donne un compose de 
formule (Id) dans laquelle X represente un groupe halogenalkylsulfinyle ou halog6nalkylsulfonyle ; et 



le compose de formule (I) ainsi obtenu est facultativement transforme en un de ses sels d'addition d'acides. 



12. Composition pour lutter contre des arthropodes, des nematodes, des helminthes ou des protozoaires parasites, 
comprenant une quantite efficace d'un compose de formule (I) ou d'un des ses sels d'addition d'acides servant 

25 d'ingredient actif et un ou plusieurs constituants compatibles du point de vue agronomique ou medical comprenant 

un ou plusieurs supports, diluants, adjuvants et/ou agents tensio-actifs solides ou liquides. 

13. Composition suivant la revendication 12, comprenant 0,05 k 95 % en poids d'un compose de formule (I) ou d'un 
de ses sels d'addition d'acides. 

30 

14. Composition suivant la revendication 12 ou 13, comprenant 1 k 95 % en poids d'un support solide ou liquide et 
0,5 k 50 % en poids d'un diluant, d'un adjuvant et d'un agent tensio-actif. 

15. Procede pour lutter contre des arthropodes, des nematodes, des helminthes ou des protozoaires parasites dans 
35 un milieu, qui comprend le traitement de ce milieu avec une quantite efficace d'un compose de formule (I) ou d'un 

de ses sels d'addition d'acides. 

16. Procede suivant la revendication 15, dans lequel le milieu comprend des plantes utilisees en agriculture ou horti- 
culture ou un milieu dans lequel poussent les plantes et les parasites sont des arthropodes ou nematodes parasites 

40 des plantes, et le traitement consiste k appliquer aux plantes ou au milieu dans lequel poussent les plantes une 

quantite efficace d'un compose de formule (I) ou d'un de ses sels d'addition d'acides. 

17. Procede suivant la revendication 16, dans lequel le compose de formule (I) ou d'un de ses sels d'addition d'acides 
est applique au milieu dans lequel les arthropodes ou nematodes parasites doivent etre combattus, k un taux de 

4 $ 0,005 kg k 1 5 kg de compose par hectare traite. 

18. Procede suivant la revendication 17, dans lequel le compose de formule (I) ou un de ses sels d'addition d'acides 
est applique k un taux de 0,02 kg k 2 kg par hectare. 

50 1 9. Procede suivant la revendication 1 7 ou 1 8, dans lequel les parasites sont des acariens, des pucerons, des insectes, 
ou des nematodes de vegetaux ou une de leurs associations, qui comprend Incorporation du compose k la terre 
dans laquelle les vegetaux sont plantes ou doivent etre plantes, ou I'application du compose aux semences des 
vegetaux, aux racines des vegetaux ou au feuillage des vegetaux. 

55 20. Procede suivant la revendication 19, dans lequel : les insectes sont des insectes du sol faisant partie de I'ordre 
des Coieopteres, de I'ordre des Lepidoptdres ou de I'ordre des Dipteres, ou des insectes foliaires faisant partie 
de I'ordre des Lepidoptfcres, des Coieopteres, des Homopteres ou de I'ordre des Thysanopteres ; les acariens font 
partie de la sous-classe Acari ; et les pucerons font partie de I'ordre des Homopteres. 
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21. Procede suivant la revendication 1 5, qui est utilise dans le domaine de la medecine veterinaire ou de reievage ou 
dans le maintien de la sante publique contre ; des arthropodes ou des helminthes ou des protozoaires qui sont 
des parasites internes ou externes de vertebres a sang chaud. 

s 22. Compose de formule 4, repondant k la definition suivant la revendication 8. 

23. Compose de formule 5, repondant k la definition suivant la revendication 8. 

24. Compose de formule 6, repondant k la definition suivant la revendication 7. 

10 

25. Compost de formule 9, repondant a la definition suivant la revendication 8. 

26. Compose de formule ,10, repondant k la definition suivant la revendication 7. 
15 27. Compose de formule JM, repondant k la definition suivant la revendication 8. 

28. Compose de formule J2, repondant k la definition suivant la revendication 7. 

29. Compose de formule V, repondant k la definition suivant la revendication 11. 

20 

30. Compose suivant la revendication 29, dans lequel Y represente un groupe amino, alkylamino, alkoxymethylamino 
ou alkoxyalkylidene-imino, dans lequel les groupements alkyle et alkoxy contiennent un ou deux atomes de 
carbone ; 

25 R 2 represente le brome, le chlore ou le fluor ; 

R 3 et R 5 represented chacun Phydrogene ; et 

R 4 represente le brome, le chlore, le fluor, un groupe trifluoromethyle ou trifluoromethoxy. 

31. Procede pour la preparation d'un compose suivant la revendication 22, 25 ou 26, qui r6pond k la formule 4, 9 ou 
30 1Q. procede qui comprend : 

a) lorsque le compose est un compose de formule 4, la reaction d'un 2-oxo-3-cyanopropionate d'alkyle en C t 
a C 4 avec une 2-pyridylhydrazine de formule ^ 



35 



40 



NHNH2 
R4 



dans laquelle R 2 , R3, R4 et R 5 repondent aux definitions suivant la revendication 1 ; 
45 b) lorsque le compose est un compose de formule 9, une amidation avec de Tammoniac d'un ester de formule 

4 ; ou 

c) lorsque le compose est un compose de formule K), la deshydratation avec un agent deshydratant d'un 
carboxamide de formule 9. 

so 

Revendications pour I'Etat contractant suivant : ES 

1 . Procede pour la preparation d'un 1 -(2-pyridyl)pyrazole de formule (I) 



55 
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R4 

dans laquelle : 

X repr6sente un halogene, un groupe nitro ou un groupe alkylsulfinyle, alkylsulfinyle ou alkylsulfonyle non 
substitue ou substitui avec un halogine, le groupement alkyle etant un groupement k chaine liniaire ou 
ramifiee, contenant 1 k 4 atomes de carbone, et, lorsqu'il est substitue, etant substitue avec un ou plusieurs 
atomes d'halogines, qui sont identiques ou differents, jusqu'& la substitution totale du groupement alkyle ; 
Y reprisente I'hydrogene, un halogene, un groupe cyano, alkylsulfenyle, alkylsulfinyle, alkylsulfonyle, alkoxy, 
amino, alkylamino, dialkylamino, un sel de trialkylammonium, cyanalkylamino, alkoxyalkylamino, alkoxycar- 
bonylamino, alkylcarbonylamino, halogenalkylcarbonylamino, alkylaminocarbonylamino, dialkylaminocarbo- 
nylamino ou alkoxyalkylidene-imino, les groupements alkyle et alkoxy etant des groupements k chaine liniaire 
ou ramifiee, et contenant un k quatre atomes de carbone, et les groupements halogenalkyle itant substitues 
avec un ou plusieurs atomes d'halogines, qui sont identiques ou differents, jusqu'& la substitution totale du 
groupement alkyle ; 

Z represente un groupe cyano ou un halogene ; et 

R 3> R 4 et R 5 reprisentent chacun individuellement I'hydrogene, un halogene, un groupe alkyle, haloge- 
nalkyle, alkoxy, halogenalkoxy, cyano ou nitro, les groupements alkyle et alkoxy etant des groupements a 
chaine lineaire ou ramifiee et contenant un a quatre atomes de carbone, et les groupements substitues avec 
un halogene etant substitues avec un ou plusieurs atomes d'halogines, qui sont identiques ou differents, 
jusqu'S la substitution totale des groupements alkyle et alkoxy ; au moins un des groupes R 2 k R 5 etant autre 
que I'hydrogene ; ou un de ses sels d'addition d'acides ; 

procedS qui comprend : 

A) lorsque le compost de formule (I) est un compose dans lequel Y repr6sente un groupe amino ; et 

a) Z repr6sente un groupe cyano et X represente un groupe alkylsulfinyle ou halog6nalkylsulf<§nyle, la 
deshydratation d'un compost de formule 6 




dans laquelle R 1f R 2 , R 3 , R 4 et R 5 repondent aux definitions precitees, ou d'un de ses derives k f onction 
amino protegee ; 

b) Z repr6sente un groupe cyano et X represente un groupe alkylsulfinyle ou halogenalkylsulfinyle, la 
reaction d'un compose de formule 10 
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dans laquelle R 2 , R 3 , R 4 et R 5 r6pondent aux definitions pr6citees, ou d'un de ses d£riv6s & fonction amino 
protegee, avec un halogSnure de sulf6nyle deformule R^halogSnodans laquelle R 1 represente un grou- 
pe alkyle ou halogenalkyle ayant 1 & 4 atomes de carbone et le terme halogeno represente un halog&ne ; 
c) Z represente un groupe cyano et X represente un halog&ne ou un groupe nitro, la deshydratation d'un 
compost de formule J2 



H2NOC-J; rrrX 

N_>-NH2 
N 




R4 
12 



dans laquelle X represente un halogfcne ou un groupe nitro et Rg, R 3 , R 4 et R 5 repondent aux definitions 
pr6cit6es, ou d'un de ses derives k fonction amino protegee ; ou 

d) lorsque Z represente un halogfcne et X represente un halog&ne, un groupe nitro, alkylsulfenyle ou 
halogenalkylsulfenyle, la reaction d'un compose de formule 15 




dans laquelle R 2> R 3 , R 4 et R 5 repondent aux definitions precitees, ou d'un de ses derives k fonction amino 
protegee, avec un halogfcne ; 

et, lorsque cela est approprie, la suppression de la protection du groupe amino, 
B) lorsque le compose de formule (I) est un compose dans lequel : 

a) Y represente un groupe alkylamino, dialkylamino, sel de trialkylammonium, cyanoalkylamino ou alk- 
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oxyalkylamino, la reaction d'un compose de fonmule (I) dans laquelle Y represente un groupe amino avec 
un agent d'alkylation non substitu6 ou h substituant cyano ou alkoxy correspondant ou, lorsque Y repre- 
sente un groupe methylamino, une methylation reductrice d'un compost de formule (I) dans laquelle Y 
represente un groupe amino ; 

b) Y represente un groupe alkylcarbonylamino ou halogenaikylcarbonylamino, la reaction d'un compose 
de formule (I) dans laquelle Y represente un groupe amino avec un halog6nure d'alkylcarbonyle ou halog6- 
nure d'halog6nalkylcarbonyle ; 

c) Y represente un groupe alkoxycarbonylamino, alkylaminocarbonylamino ou dialkylaminocarbonylami- 
no, la reaction d'un compost de formule (I) dans laquelle Y represente un groupe amino avec le phosgene 
et ensuite avec un alcool alkylique, une alkylarnine ou une dialkylamine ; ou 

d) Y represente un groupe alkoxyalkylidene-imino, la reaction d'un compose de formule (I) dans laquelle 
Y represente un groupe amino avec un orthoformiate d'alkyle ; 

C) lorsque le compose de formule (I) est un compost dans lequel ; 

a) Y represente I'hydrogene, un halogfcne, un groupe cyano ou un alkylsulfenyle, la transformation d'un 
compost de formule (I) dans laquelle Y represente un groupe amino en un sel de diazonium et ensuite 
en un compost de formule (I) dans laquelle Y represente I'hydrogene, un halogfcne, un groupe cyano ou 
alkylsulfenyle ; ou 

b) Y represente un groupe alkoxy, Palkylation d'un compose de formule 19 




dans laquelle Z, X, R 2 , R 3 , R 4 et R 5 repondent aux definitions precitees ; 
D) lorsque le compost de formule (I) est un compose dans lequel : 

a) X represente un groupe alkylsulf6nyle ou halogenalkylsulf6nyle, la reaction d'un compose de formule 25 




R4 



dans laquelle Z, Y, R 2 , R 3 , R 4 et R 5 repondent aux definitions precitees, avec un halogenure d'alkyle de 
formule R^alogeno dans laquelle represente un groupe alkyle ou halogenalkyle ayant 1 k 4 atomes 
de carbone et le terme halogeno represente un halogene ; ou 

b) lorsque X represente un groupe halogenalkylsulfenyle, la reaction d'un compose de formule 22 



EP 0 500 209 B1 




dans laquelle Z, Y, R 2 , R3, R4 et R 5 r6pondent aux definitions precrtees, avec un halogenalcane contenant 
deux ou plus de deux atomes d'halogene ; ou 

E) lorsque le compose de formule (I) est un compose dans lequel X represente un groupe alkylsulfinyle, haloge- 
nalkylsulfinyle, alkylsulfonyle ou halogenalkylsulfonyle, I'oxydation du compose correspondant de formule (I) 
dans laquelle X represente un groupe alkylsulfinyle ou halogSnalkylsulfenyle ; 

et, facultativement, la transformation du compose de formule (I) ainsi obtenu en un sel d'addition d'acide. 

Procide suivant la revendication 1 pour la preparation d'un compose de formule (I), r£pondant k la formule (la) 




dans laquelle R 2 , R 3 , R 4 et R 5 repondent aux definitions mentionnees par la formule (I), X represente un groupe 
alkylsulfenyle, halogenalkylsulfenyle, alkylsulfinyle, halogenalkylsulfinyle, alkylsulfonyle, halogenalkylsulfonyle, 
halogeno ou nitro et Z represente un groupe cyano ou un halogfcne, dans lequel un compose consistant en un 
ester intermediate de formule 4 




dans laquelle R represente un groupe alkyle inferieur en & C 4 et le groupe amino est facultativement protege 
de la maniere requise : 

a) est amene k r6agir avec un halogenure de sulfenyle, de formule R^halogeno dans laquelle R 1 represente 
un groupe alkyle ou halogenalkyle, dans un milieu r6actionnel organique, facultativement en presence d'un 
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accepteur d'acide, ce qui donne un compost sulfenyie intermediate de formule 5 




SRi 
NH2 



R2 
R3 




R4 



5 



dans laquelle R et repondent aux definitions precitees, et R 2 , R 3 , R 4 et R 5 repondent aux definitions suivant 
la revendication 1 , compose intermediaire de formule 5 qui est ensuite amide avec Pammoniac dans un solvant 
organique inerte, en presence d'un catalyseur, k une temperature de -78°C k 50°C ou, facultativement, Tester 
intermediaire 5 est hydrolyse en I'acide correspondant, transform^ en le chlorure d'acide et ensuite amen6 k 
reagir avec I'ammoniac, ce qui donne un carboxamide intermediaire de formule 6 r6pondant k la definition 
suivant la revendication 1 qui est ensuite transform^ par un agent deshydratant, facultativement dans un 
solvant organique, k une temperature de 30°C k 180°C, en un compose de formule (la), dans laquelle Z 
represente un groupe cyano et X represente un groupe alkylsulfenyle ou halogenalkylsulfenyle, compose qui 
est ensuite facultativement oxyde, ce qui donne un compose de formule (la) dans laquelle X represente un 
groupe S(0) n R 1 dans lequel n est egal k 1 ou 2 et R n repond k la definition pr6cit6e ; 
b) est amene k reagir, d'une maniere similaire k celle indiquee dans le paragraphe a) ci-dessus, suivant le 
mode operatoire d'amidation, ce qui donne un carboxamide intermediaire de formule 9 



dans laquelle R 2 , R 3 , R 4 et R 5 repondent aux definitions suivant la revendication 1 , qui est ensuite transforme 
suivant le mode operatoire de deshydratation defini ci-dessus dans le paragraphe a), ce qui donne un nitrile 
intermediaire de formule J_0 repondant k la definition suivant la revendication 1 qui est ensuite amen6 k reagir 
avec un compose de formule R^halogeno suivant le mode operatoire de sulfenylation d6fini ci-dessus dans 
le paragraphe a), ce qui donne le compose de formule (la) dans laquelle Z represente un groupe cyano et X 
represente un groupe alkylsulfenyle ou halog6nalkylsulfenyle qui est ensuite facultativement oxyde, ce qui 
donne un compose de formule (la) dans laquelle X represente un groupe S(0) n R 1 dans lequel n est 6gal k 1 
ou 2 et R-, repond k la definition precitee ; 

c) est halogene ou nitre suivant des modes operatoires connus, ce qui donne un compose consistant en un 
ester intermediaire de formule 11 




9 



*4 
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11 



dans laquelle R r6pond k la definition pr6citee et R 2 , R 3 , R4 et R 5 repondent aux definitions suivant la reven- 
dication 1 et X represente un halogene ou un groupe nitro, qui est ensuite amene k reagir, d'une maniere 
similaire k celle indiquee dans le paragraphe a) ci-dessus, suivant le mode operatoire d'amidation, ce qui 
donne un carboxamide intermediate de formule repondant k la definition suivant la revendication 1, qui 
est ensuite transforme suivant !e mode operatoire de deshydratation mentionne dans le paragraphe a), ce qui 
donne un compost de formule (la) dans laquelle Z represente un groupe cyano et X represente un halogene 
ou un groupe nitro ; ou 

d) est transforme en !e compost consistant en Tester sulfenyl6 intermediaire de formule 5, suivant le para- 
graphe a) ci-dessus, ou en le compost consistant en Tester intermediate halogene ou nitre de formule VI, 
suivant le paragraphe c) ci-dessus, compose de formule 5 ou JJ. qui est ensuite hydrolyse en un compose 
intermediaire de formule 14 




dans laquelle R 2 , R 3 , R4 et R 5 repondent aux definitions suivant la revendication 1 et X represente un groupe 
alkylsulfenyle, halogenalkylsulfenyle, halogeno ou nitro, qui est ensuite transforme en un sel d'argent anhydre 
intermediaire de formule 15 r6pondant k la definition suivant la revendication 1 qui est ensuite amene k reagir 
avec un halogene, par un mode operatoire de Hunsdiecker, ce qui donne un compose de formule (la) dans 
laquelle 2 represente un halogene, X represente un groupe alkylsulfenyle, halogenalkylsulfenyle, halogeno 
ou nitro et Y represente un groupe amino et, facultativement, le compose de formule J_6, dans laquelle X 
represente un groupe alkylsulfenyle ou halogenalkylsulfenyle, est oxide, suivant le mode operatoire du para- 
graphe a) ci-dessus, ce qui donne un compose de formule (la), dans laquelle Z represente un halogene, X 
represente un groupe alkylsulfinyle, halog6nalkylsulfinyle, alkylsulfonyle ou halogenalkylsulfonyle et Y repre- 
sente un groupe amino ; et 

le compose de formule (I) ainsi obtenu est facultativement transforme en un de ses sels d'addition d'acides. 

Procede suivant la revendication 1 pour la preparation d'un compose de formule (I) repondant k la formule (lb) : 
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R4 



dans laquelle X, Z, R 2 , R 3 , R 4 et R 5 rSpondent aux definitions mentionn6es pour ia formule g6n6rale (I) et le derive 
de groupe amino Y est un groupe alkylamino, dialkylamino, sel detrialkylammonium, cyanalkylamino, alkoxyalk- 
ylamino, alkylcarbonylamino, halog6nalkycarbonylamino, aikoxycarbonylamino, alkylaminocarbonylamino, dialk- 
ylaminocarbonylamino ou alkoxyalkylidene-imino, dans lequel un compose de formule (la) repondant k la definition 
suivant la revendication 2 : 

a) est amene k reagir avec un agent d'alkylation non substitue ou k substituant cyano ou alkoxy, dans un 
solvant inerte k une temperature de 0°C k 160°C facultativement en presence d'une base ou facultativement 
par une methylation reductrice de Eschweiler-Clark connue en utilisant le formaldehyde et I'acide formique, 
ce qui donne un compose de formule (lb) dans laquelle le derive de groupe amino Y est un groupe alkylamino, 
dialkylamino, sel de trialkylammonium, cyanalkylamino ou alkoxyalkylamino ; 

b) est amene k reagir avec un halogenure d'alkylcarbonyle ou halogenure d'halogenalkylcarbonyle, dans un 
solvant organique k une temperature de -10°C a 100°C, facultativement en presence d'un accepteur d'acide, 
ce qui donne un compose de formule (lb), dans laquelle le derive de groupe amino Y est un groupe alkylcar- 
bonylamino ou halogenalkylcarbonylamino ; 

c) est amene k reagir avec le phosgene, ce qui donne un compose k fonction chlorocarbonylamino ou iso- 
cyanato intermediaire, qui est ensuite amene k reagir avec un alcool alkylique, une alkylamine ou une dialk- 
ylamine dans un solvant organique k une temperature de -20°C k 100°C, facultativement en presence d'une 
base, ce qui donne un compose de formule (lb), dans laquelle le derive de groupe amino Y est un groupe 
aikoxycarbonylamino, alkylaminocarbonylamino ou dialkylaminocarbonylamino ; ou 

d) est amene k reagir avec un orthoformiate d'alkyle en presence d'un catalyseur k une temperature de -20°C 
k 1 80°C, facultativement dans un solvant organique, ce qui donne un compose de formule (lb), dans laquelle 
le derive de groupe amino Y est un groupe alkoxyalkylidene-imino ; et 

le compose de formule (I) ainsi obtenu est facultativement transforme en un de ses sels d'addition d'acides. 

Procede suivant la revendication 1 pour la preparation d'un compose de formule (I), repondant k la formule (Ic) 




(10 



R4 



dans laquelle X, Z, R 2 , R 3 , R 4 et R 5 repondent aux definitions mentionnees par la formule generale (I) et Y sub 
reprisente Phydrogene, un halogene, un groupe cyano, alkylsulfenyle, alkylsulfinyle, alkylsulfonyleou alkoxy, dans 
lequel un compose de formule (la) repondant k la definition suivant la revendication 2 

a) est desamine dans un solvant organique inerte k une temperature de -20°C k 180°C, pour transformer le 
compose de formule (la), dans laquelle Y represente un groupe amino, en son sel de diazonium correspondant, 
le sel de diazonium est ensuite d6sactive, k une temperature de -20° C k 180°C, avec un agent de desactiva- 
tion, ce qui donne un compose de formule (Ic) dans laquelle Y^ represente I'hydrogene, un halogene, un 
groupe cyano ou alkylsulfenyle, le compose dans lequel Y^ represente un groupe alkylsulfenyle etant ensuite 
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facultativement oxyde suivant le mode opSratoire de la revendication 2a) en un compose de formule (Ic) dans 
laquelle represente un groupe alkylsulfinyle ou alkylsulfonyle ; ou 

b) est amene k reagir par une desamination substitutive comme dans le paragraphe a) cktessus, ce qui donne 
un compost de formule (Ic) dans laquelle Y sub represente un halogfcne, compost qui est ensuite transform^ 
en un derive organique de magnesium ou organique de lithium, ledit derive organometallique etant ensuite 
amene k r6agir avec de Poxodiperoxymolybd6ne(pyridine) (triamide hexamethylphosphorique) ou avec un 
borate de trialkyle et un agent oxydant tel que le peroxyde d'hydrogfcne, ce qui donne un compost k fonction 
hydroxy interm6diaire de formule 19 




dans laquelle Z, X, R 2 , R 3 , R 4 et R 5 repondent aux definitions suivant la revendication 1 , qui est ensuite amene 
k r6agir avec un agent d'alkylation dans un solvant inerte k une temperature de -20°C k 200°C, ce qui donne 
un compost de formule (Ic) dans laquelle Y sub represente un groupe alkoxy ; 

et un compose de formule (I) ainsi obtenu est facultativement transform6 en un sel d'addition d'acide. 

Procede suivant la revendication 1 pour la preparation d'un compose de formule (I), repondant a la formule (Id) 




(Id) 



dans laquelle Y, Z, n, R v R 2 , R 3 , R 4 et R 5 repondent aux definitions mentionnees par la formule generale (I) et X 
represente un groupe S(0) n R., dans lequel R n represente un groupe alkyle lineaire ou ramifie ayant un k quatre 
atomes de carbone qui est substitue avec un ou plusieurs atomes d'halogenes, qui sont identiques ou differents, 
jusqu'& la substitution totale du groupe alkyle, et n est 6gal k 0, 1 ou 2, dans leque! un compose intermediaire de 
formule (V), 



Z TT H 




(V) 



R4 



dans laquelle Y, Z, n, R 2 , R 3 , R 4 et R 5 repondent aux definitions suivant la revendication 1 et Y et Z sont faculta- 
tivement proteges de la maniere requise ; 



EP 0 500 209 B1 



a) est amene k reagir avec un melange de brome et d'un thiocyanate metallique, ce qui donne un compose 
intermediate de formule 25 repondant k la definition suivant la revendication 1 , qui est ensuite traite avec un 
agent d'alkylation, facultativement en presence d'une base, ce qui donne un compost de formule (Id) dans 
laquelle X represente un groupe alkylsulfenyle ou halog6nalkylsulfenyle ou, facultativement, le compose in- 
termediaire 25, dans lequel X represente un groupe thiocyano, est oxyde en un disulfure intermediaire cor- 
respondant 22 repondant k la definition suivant la revendication 1 qui est ensuite amene k r6agir avec un 
halogenalcane contenant plus d'un atome d'halogene, facultativement en presence d'un agent reducteur, ce 
qui donne un compose de formule (Id), dans laquelle X repr6sente un groupe halog6nalkylsuffenyle et, facul- 
tativement, le compose ainsi produit est oxyde, ce qui donne un compose de formule (Id) dans laquelle X 
repr6sente un groupe alkylsulfinyle, halogenalkylsutfinyle, alkylsulfonyle ou halogenalkylsulfonyle ; ou 

b) est amene k reagir avec I'acide chlorosulfonique ou dichlorosulfonique, ce qui donne un compose interme- 
diaire de formule 21 




R4 
21 



dans laquelle Z, Y, R 2 , R 3 , R 4 et R 5 repondent aux definitions precitees, puis le compose k fonction chloro- 
sulfonyle21 est amene k reagir avec un agent reducteur, ce qui donne un disulfure intermediaire 22 repondant 
k la definition mentionnee dans le paragraphe a) et un disulfure 22 r6pondant k la definition mentionn6e dans 
le paragraphe a) ci-dessus et le disulfure 22 est transforme de la maniere indiquee dans le paragraphe a) ci- 
dessus, ce qui donne un compose de formule (Id), dans laquelle X represente un groupe halogenalkylsulf enyle, 
et, facultativement, le compose k fonction sulfenyle ainsi produit est oxyde, ce qui donne un compose de 
formule (Id) dans laquelle X represente un groupe halogenalkylsulfinyle ou halogenalkylsulfonyle ; et 

le compose de formule (I) ainsi obtenu est facultativement transforme en un de ses sels d'addition d'acides. 

Procede suivant la revendication 1 pour la preparation d'un compose repondant k la formule (II) 




dans laquelle Y r6pond k la definition suivant la revendication 1, 

R-, represente un groupe alkyle lineaire ou ramifie ayant 1 k 4 atomes de carbone, qui est substitue avec un 
ou plusieurs atomes d'halogenes, qui sont identiques ou differents, jusqu'& la substitution totale du groupe 
alkyle ; 

n est egal k 0, 1 ou 2 ; et 

R 2 et R 4 repondent aux definitions suivant la revendication 1, au moins un des groupes R2 et R 4 etant autre 
que I'hydrogene ; ou 



d'un de ses sels d'addition d'acides. 
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7r Procede suivant la revendication 6 pour la preparation d'un compose de formule (II) dans laquelle ; 

Y represente un groupe amino, alkylamino, alkylsulfenyle, alkylsulfinyle, alkylsulfonyle, alkoxyalkylamino, alk- 
ylcarbonylamino, halogenalkylcarbonylamino ou alkoxyalkylidene-imino, dans lequel les groupements alkyle 
et alkoxy sont lineaires ou ramifies et contiennent un k quatre atomes de carbone, et les groupements haloge- 
nalkyle sont substitues avec un ou plusieurs atomes d'halogenes, qui sont identiques ou differents, jusqu'& la 
substitution totale du groupement alkyle ; 

R 2 represente I'hydrogene ou un halogfcne ; et 

R 4 represente I'hydrogene, un halogene, un groupe halogenalkyle, halogenalkoxy, dans lequel le groupement 
halogenalkyle ou halogenalkoxy est lineaire ou ramifie et contient un k quatre atomes de carbone, et est 
substitue avec un ou plusieurs atomes d'halogenes, qui sont identiques ou differents, jusqu'£ la substitution 
totale des groupements alkyle et alkoxy, au moins un des groupes R 2 et R 4 etant autres que I'hydrogene. 

8. Procede suivant la revendication 7, pour la preparation d'un compose de formule (II) dans laquelle : 

Y represente un groupe amino, alkylamino, alkoxymethylamtno, ou alkoxyalkylidene-imino dans lequel les 
groupements alkyle et alkoxy contiennent un ou deux atomes de carbone ; 

Rt represente un groupe trifluoromethyle, dichlorofluoromethyle ou chlorodifluoromethyle ; 
R 2 represente le brome, le chlore ou le fluor ; et 

R 4 represente le brome, le chlore, le fluor, un groupe trifluoromethyle ou trifluoromethoxy. 

9. Proc6de suivant la revendication 8 pour la preparation du : 

1-[2-(3-chloro-5-trifluoromethyl)pyridyl]-5-amino-3-cyano-4-chlorodifluoromethylsulfenylpyrazole ; 
1-[2-(3-chloro-5-trifluoromethyl)pyridyl]-5-amino-3-cyano-4-chlorcdifluoromethylsulfinylpyrazo ; 
1-[2-(3-chloro-54rifluoromethyl)pyri ; 
1-[2-(3-chloro-5-trifluoromethyl)pyridy^^^ ; 
1-[2-(3-chloro-5-trifluoromethyl)pyridyl]-5-ethoxym6thylamino-3-cyano- 
4-dichlorofluoromethylsulfenylpyrazoIe ; 

1-[2-(3-chloro-5-trifluoromethyl)pyridyl]-5-amino-3-cyano-4-trifluoromethylsulfenylpyrazole ; 
1-[2-(3-chloro-5-trifluoromethyl)pyridyl]-5-amino-3-cyano-4-trifluoromethylsu!finylpyrazole ; 
1-[2-(3-chloro-5-trifluoromethyl)pyridyl]-5-amino-3-cyano-4-trifluoromethylsulfonylpyrazole ; 
1-[2-(3-chloro-5-trifluoromethyl)pyridyl]-5-amino-3-cyano-4-difluoromethylsulfinylpyrazole ; 
1-[2-(3-chloro-5-trifluoromethyl)pyridyl]-5-amino-3-cyano-4-dichlorofluoromethylsulfonylpyrazole ; 
1-[2-(3-chloro-5-trifluoromethyl)pyridyl]-5-amino-3-cyano-4-methylsulfenylpyrazole ; 
1 -[2-(3-chloro-5-trifluoromethyl)pyridyl]-5-amino-3-cyano-4-methylsulfinylpyrazole ; ou 
1 -[2-(3,5-dichloro)pyridyl]-5-amino-3-cyano-4-trifluoromethylsulfenylpyrazole ; ou 

un de ses sels d'addition d'acides. 

10. Procede suivant la revendication 9 pour la preparation du : 

1-[2-(3-chloro-5-trifluoromethyl)pyn ; 
1-[2-(3-chloro-54rifluoromethyl)pyridyl]-5-amino-3-cyano-4-chlorodifluoromethylsulfonylpyrazole ; 
1-[2-(3-chloro-5-trifluoromethyl)pyridyl]-5-amino-3-cyano-4-trifiuoromethylsulfinylpyrazole ; 
1-[2-(3-chloro-5-trifluoromethyl)pyridyl]-5-amino-3-cyano-4-trifluoromethylsulfonylpyrazole ; 
1 -[2-(3-chloro-5-trifluorom6thyl)pyridyl]-5-amino-3-cyano-4-difluoromethylsulfinylpyrazole ; ou 
1 -[2-(3-chloro-5-trifluoromethyl)pyridyl]-5-amino-3-cyano-4-methylsulfinylpyrazole ; ou 

d'un de ses sels d'addition d'acides. 

11. Procede pour la preparation d'une composition destinee k lutter contre des arthropodes, des nematodes, des 
helminthes ou des protozoaires parasites, comprenant une quantite efficace d'un compose de formule (I) ou d'un 
des ses sels d'addition d'acides comme ingredient actif et un ou plusieurs constituants compatibles du point de 
vue agronomique ou medical comprenant un ou plusieurs supports, diluants, adjuvants et/ou agents tensio-actifs 
solides ou liquides, procede qui comprend la formulation du compose de formule (I) ou d'un de ses sels d'addition 
d'acides avec le ou les constituants compatibles du point de vue agronomique ou medical. 
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12. Proc§de suivant la revendication 11 pour la preparation d'une composition comprenant 0,05 k 95 % en poids d'un 
compost de formule (I) ou d'un de ses sels d'addition d'acides. 

13. Procede suivant la revendication 11 ou 12, comprenant 1 k 95 % en poids d'un support solide ou liquide et 0,5 k 
50 % en poids d'un diluant, d'un adjuvant et d'un agent tensio-actif. 

14. Procede pour lutter contre des arthropodes, des nematodes, des helminthes ou des protozoaires parasites dans 
un milieu, qui comprend le traitement de ce milieu avec une quantity efficace d'un compose de formule (I) ou d'un 
de ses sels d'addition d'acides. 

15. Proc6d6 suivant la revendication 14, dans lequel le milieu comprend des plantes utiiisees en agriculture ou en 
horticulture ou un milieu dans lequei poussent les plantes et les parasites sont des arthropodes ou nematodes 
parasites des plantes, et le traitement consiste k appliquer aux plantes ou au milieu dans lequel poussent ces 
plantes une quantite efficace d'un compose de formule (I) ou d'un de ses sels d'addition d'acides. 

16. Procede suivant la revendication 15, dans lequel le compose de formule (I) ou un de ses sels d'addition d'acides 
est applique au milieu dans lequel les arthropodes ou nematodes parasites doivent etre combattus, k un taux de 
0,005 kg k 15 kg de compose par hectare traite. 

17. Procede suivant la revendication 16, dans lequel le compose de formule (I) ou un de ses sels d'addition d'acides 
est applique k un taux de 0,02 kg k 2 kg par hectare. 

1 8. Procede suivant la revendication 1 6 ou 1 7, dans lequel les parasites sont des acariens, des pucerons, des insectes 
ou des nematodes de vegetaux ou une de leurs associations, qui comprend I'incorporation du compose a de la 
terre dans laquelle les vegetaux sont plantes ou doivent etre plantes, ou I'application du compose aux semences 
des vegetaux, aux racines des vegetaux ou au feuiliage des vegetaux. 

19. Procede suivant la revendication 18, dans lequel : les insectes sont des insectes du sol appartenant a I'ordre des 
Coieopteres, k I'ordre des Lepidopteres ou k I'ordre des Dipteres, ou des insectes foliaires appartenant a I'ordre 
des Lepidopteres, k I'ordre des Coieopteres, k I'ordre des Homopteres ou a I'ordre des Thysanopteres ; les acariens 
appartiennent k la sous-classe Acari ; et les pucerons appartiennent k I'ordre des Homopteres. 

20. Precede suivant la revendication 1 5, qui est utilise dans le domaine de la medecine veterinaire ou de Peievage ou 
dans le maintien de la sante publique contre : des arthropodes ou des helminthes ou des protozoaires qui sont 
des parasites internes ou externes de vertebres k sang chaud. 

21. Procede pour la preparation d'un compose de formule 4 ou 9 repondant a la definition suivant la revendication 2 
ou d'un compose de formule 10 repondant k la definition suivant la revendication 1 , procede qui comprend : 

a) lorsque le compose est un compose de formule 4, la reaction d'un 2-oxo-3-cyanopropionate d'alkyle en C 1 
a C 4 avec une 2-pyridylhydrazine de formule 3 



dans laquelle R 2 , R 3 , R 4 et R 5 repondent aux definitions suivant la revendication 1 ; 

b) lorsque le compose est un compose de formule 9, une amidation avec I'ammoniac d'un ester de formule 
4 ; ou 

c) lorsque le compose est un compose de formule .10, la d6shydratation avec un agent deshydratant d'un 
carboxamide de formule 9. 



NHNH2 




3 



R4 
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22. Compose de formule 4 repondant k la definition suivant la revendication 2. 

23. Compost de formule 5 repondant k la definition suivant la revendication 2. 

24. Compose de formule 6 repondant k la definition suivant la revendication 1 . 

25. Compose de formule 9 repondant k la definition suivant la revendication 2. 

26. Compose de formule 10 repondant k la definition suivant la revendication 1 . 

27. Compose de formule V[ repondant k la definition suivant la revendication 2. 

28. Compose de formule 12 repondant k la definition suivant la revendication 1 . 

29. Compose de formule V repondant k la definition suivant la revendication 5. 

30. Compose suivant la revendication 29, dans lequel Y represente un groupe amino, alkylamino, alkoxymethylamino 
ou alkoxyalkylidene-imino, dans lequel les groupements alkyle et alkoxy contiennent un ou deux atomes de 
carbone ; 

R 2 represente le brome, le chlore ou le fluor ; 
R 3 et R 5 represented chacun I'hydrogene ; et 

R 4 represent le brome, le chlore, le fluor, un groupe trifluoromethyle ou trifluoromethoxy. 

31. Compose de formule (I) repondant k la definition suivant Tune quelconque des revendications 1 a 10. 

32. Composition destinee k lutter contre des arthropodes, des nematodes, des helminthes ou des protozoaires para- 
sites repondant k la definition suivant Tune quelconque des revendications 11 & 13. 
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